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divalent metal cation (such as Zn++, Ni++ or Ca++) . The invention 
addnl. provides parenteral pharmaceutical formulations comprising 
the FLINT-cation compds. and methods of using such compds. for 
treating or preventing diseases and disorders, e.g. those that may 
be assocd. with the binding of Fas to Fa5L, and/or LIGHT to LTPR 
and/ orTR2 /HVEM receptors. The invention further provides a process 
of prepg. such compds., which comprises combining a protease 
-resistant FLINT analog or fusion protein comprising a 
FLINT analog and a divalent metal cation in an aq. soln. at a pH of 
about 4.5 to 9.0. 
IT 210227-94-4 

RL: PRP (Properties) 

(unclaimed protein sequence; protease-resistant 
analogs of Fas ligand inhibitory protein 

(FLINT) complexed with divalent metal cation and uses therapeutic 
thereof) 
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Fas and its ligand, FasL, are a receptor-ligand pair 
identified as promoting cell death in several tissues. Vascular 
smooth muscle cells (VSMCs) are resistant to FasL or 
anti-Fas antibody (Ab) signal, and a no. of in vitro studies show 
that VSMC death can only be induced by anti-Fas Ab or FasL 
in the presence of protein inhibitor or addnl. inflammatory 
mediators. It remains to be clarified whether known, constitutively 
expressed cytoprotective mols. are reduced by protein inhibitor, 
thereby accounting for sensitization to cell death by Fas/ 
FasL signaling. We found that Fas mRNA and protein exist in 
several primary VSMCs, as previously reported. We also demonstrated 
(1) that crit. death-signaling mols., such as FADD, caspase-l/ICE, 
and caspase-3/YAMA, are present in these VSMCs, (2) that human VSMCs 
contain high conens . of c-FLIP (3) and that following treatment with 
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the protein inhibitor, CHX, cell exts. showed a decrease in c-FLIP 
protein that was dose- and time -dependent on the degree of apoptosis 
and inversely correlated with both caspase-8 and -3 activity. In 
contrast, there was neither a change nor an even modest upregulation 
of Bel -2 family, even after 12 h of treatment with CHX. Taken 
together, these results may provide a novel insight into 
atherogenesis and suggest that c-FLIP may contribute to an 
apoptosis-resistant state of VSMC, and that a downregulation of 
c-FLIP may render VSMCs susceptible to apoptosis. 
IT 169592-56-7, Caspase-3 

RL: BAC (Biological activity or effector, except adverse); BOC 
(Biological occurrence) ; BIOL (Biological study) ; OCCU (Occurrence) 
(transition of apoptotic resistant vascular smooth 
muscle cells to troptotic sensitive state correlated with 
downregulation of c-FLIP) 
IT 179241-78-2, Caspase-8 

RL: BAC (Biological activity or effector, except adverse); BPR 
(Biological process) ; BIOL (Biological study) ; PROC (Process) 
(transition of apoptotic resistant vascular smooth 
muscle cells to troptotic sensitive state correlated with 
downregulation of c-FLIP) 
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DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB After autoimmune inflammation, interactions between CD95 and its 
ligand (CD95L) mediate thyrocyte destruction in Hashimoto's 
thyroiditis (HT) . Conversely, thyroid autoimmune processes that 
lead to Graves 1 disease (GD) result in autoantibody-mediated TSH 
receptor stimulation without thyrocyte depletion. The authors found 
that GD thyrocytes expressed CD95 and CD95L in a similar manner to 
HT thyrocytes, but did not undergo CD95-induced apoptosis either in 
vivo or in vitro. This pattern was due to the differential prodn. 
of TH1 and TH2 cytokines. Interferon .gamma, promoted caspase 
up-regulation and CD95- induced apoptosis in HT thyrocytes, whereas 
interleukin 4 and interleukin 10 protected GD thyrocytes by potent 
up-regulation of cFLIP and Bcl-xL, which prevented CD95- induced 
apoptosis in sensitized thyrocytes. Thus, modulation of 
apoptosis -related proteins by TH1 and TH2 cytokines controls 
thyrocyte survival in thyroid autoimmunity. 

IT 192588-76-4, Proteinase inhibitor FLIP 

RL: BAC (Biological activity or effector, except adverse); BOC 
(Biological occurrence) ; BIOL (Biological study) ; OCCU (Occurrence) 
(up-regulation in Graves 1 disease thyrocytes in relation to 
resistance to CD95-induced apoptosis) 
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US 2000-178184 P 20000126 
AB The invention relates to human Fas ligand 

inhibitory protein (FLINT) analogs that are resistant to proteolysis 
in vivo and in vitro at amino acid position 218 of mature FLINT, 
clin. and therapeutic uses thereof, and pharmaceutical formulations 
comprising said analogs. Analogs substituting position 218 or near 
this position are resistant to proteolysis by serine 
proteinases such as thrombin, trypsin, or chymotrypsin. 
Such analogs have improved half -lives and are active in inhibiting T 
cell activation, ischemic injury during organ transplantation, and 
Fas ligand- induced Jurkat cell apoptosis. Thus, 

they may have therapeutic applications for treatment of acute lung 
injury, acute respiratory distress syndrome, ulcerative colitis, and 
other disorders assocd. with abnormal apoptosis. 
IT 37259-58-8, Serine proteinase 

RL: BAC (Biological activity or effector, except adverse); BIOL 
(Biological study) 

(FLINT degrdn. resistance to; recombinant prodn. and 
biol. activities of protease-resistant 
analogs of Fas ligand inhibitory protein) 
IT 210227-94-4DP, analogs 

RL: BAC (Biological activity or effector, except adverse); BPN 
(Biosynthetic preparation) ; PRP (Properties) ; THU (Therapeutic use) ; 
BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(amino acid sequence; recombinant prodn. and biol. activities of 
protease-resistant analogs of Fas 
ligand inhibitory protein) 



Searcher : Shears 308-4994 



09/508849 



L7 ANSWER 5 OF 21 CAPLUS COPYRIGHT 2001 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



INVENTOR (S) : 



PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2000:707289 CAPLUS 
133 :276373 

Recombinant production and biological activities 
of Pas ligand inhibitory- 
factor analogs 

Becker, Gerald Wayne; Cohen, Fredric Jay; 
Gonzalez -Dewhitt, Patricia Ann; Hale, John 
Edward; Micanovic, Radmila; Newton, Christy 
Michelle; Noblitt, Timothy Wayne; Rathmachalam, 
Radhakrishnan; Tschang, Sheng-Hung Rainbow; 
Witcher, Derrick Ryan; Wroblewski, Victor John 
Eli Lilly and Co., USA 
PCT Int. Appl., 114 pp. 



CODEN 
Patent 
English 
2 



PIXXD2 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2000058465 
WO 2000058465 
W 



WO 2000-US6417 



20000320 



RW: 



PRIORITY APPLN. INFO.: 



AB 



A2 20001005 
A3 20010125 

AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, 
CU, CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
GH, GM, KE, LS, MW, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, 
BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

US 1999-126839 P 19990330 
US 1999-140077 P 19990621 
US 1999-140156 P 19990621 
US 1999-160566 P 19991020 
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Disclosed are polypeptide analogs of human Fas 
ligand inhibitory protein (FLINT) , polydeoxynucleo tides 
encoding FLINT analogs, and methods of using FLINT analogs and 
polydeoxynucleotides . The FLINT analogs of the invention include 
polypeptides having the amino acid sequence of FLINT, modified at 
one or more positions with amino acid substitutions, and include 
fragments thereof, as well as Ig Fc region fusions comprising FLINT 
and FLINT analogs. Modifications in the region from about position 
214 through position 222 result in resistance to 
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proteolytic cleavage by serine pr teinases between 
residues 218 and 219, resulting in analogs with longer half -lives 
than native FLINT. The R218Q FLINT-Fc fusion protein inhibits 
apoptosis. Vectors are provided for prokaryotic or mammalian cell 
expression and purifn. of the FLINT analogs. SUCH FLINT analogs may 
be useful in the treatment of disorders such as acute lung injury, 
acute respiratory distress syndrome, pulmonary fibrosis, chronic 
obstructive pulmonary disease, ulcerative colitis, Crohn's disease, 
and conditions assocd. with abnormal apoptosis. 
IT 37259-58-8, Serine proteinase 

RL: BAG (Biological activity or effector, except adverse); BIOL 
(Biological study) 

(FLINT degrdn. resistance to; recombinant prodn. and 

biol. activities of Fas ligand inhibitory 

factor analogs) 

IT 210227 -94-4DP, Tumor necrosis factor receptor 6. alpha, 
(human precursor) , analogs 

RL: BAC (Biological activity or effector, except adverse); BPN 
(Biosynthetic preparation) ; PRP (Properties) ; THU (Therapeutic use) ; 
BIOL (Biological study) ; PREP (Preparation) ; USES (Uses) 

(amino acid sequence; recombinant prodn. and biol. activities of 
Fas ligand inhibitory factor analogs) 
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Fas (AP0-1/CD95) is a transmembrane protein of the tumor necrosis 
factor (TNF) /nerve growth factor receptor superf amily that induces 
apoptosis in susceptible normal and neoplastic cells upon 
crosslinking by its ligand (FasL) . TNF-related 

apoptosis -inducing ligand (TRAIL) is a more recently identified 
member of the TNF superfamily that has been shown to selectively 
kill neoplastic cells by engaging two cell -surface receptors, DR4 
and DR5. Two addnl . TRAIL receptors (DcRl and DcR2) do not transmit 
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an apoptotic signal and have been proposed to confer protection from 
TRAIL- induced apoptosis. We addressed the expression of Fas, DR4, 
and DR5 in thyroid carcinoma cell lines and in 31 thyroid carcinoma 
specimens by Western blot anal, and immunohistochem. , resp., and 
tested the sensitivity of thyroid carcinoma cell lines to Fas- and 
TRAIL-induced apoptosis. Fas was expressed in most thyroid 
carcinoma cell lines and tissue specimens. Although crosslinking of 
Fas did not induce apoptosis in thyroid carcinoma cell lines, 
Fas-mediated apoptosis did occur in the presence of the protein 
synthesis inhibitor cycloheximide, suggesting the presence of a 
short-lived inhibitor of the Fas pathway in these cells. 
Crosslinking of Fas failed to induce recruitment and activation of 
caspase 8, whereas transfection of a constitutively active caspase 8 
construct effectively killed the SW579 papillary carcinoma cell 
line, arguing that the action of the putative inhibitor occurs 
upstream of caspase 8. By contrast, recombinant TRAIL induced 
apoptosis in 10 of 12 thyroid carcinoma cell lines tested, by 
activating caspase-10 at the receptor level and triggering a 
caspase-mediated apoptotic cascade. Resistance to TRAIL did not 
correlate with DcRl or DcR2 protein expression and was overcome by 
protein synthesis inhibition in 50% of the resistant cell lines. 
One medullary carcinoma cell line was resistant to Fas- and 
TRAIL-induced apoptosis, even in the presence of cycloheximide, and 
to transfection of constitutively active caspase-8, suggesting a 
different regulation of the apoptotic pathway. These observations 
indicate that TRAIL effectively kills carcinomas that originate from 
the follicular epithelium of the thyroid gland, by inducing 
caspase-mediated apoptosis, and may provide a potentially potent 
therapeutic reagent against thyroid cancer. 

IT 179241-78-2, Caspase 8 

RL: BAG (Biological activity or effector, except adverse) ; BIOL 
(Biological study) 

(thyroid carcinoma cells are resistant to Fas-mediated 
apoptosis but sensitive to tumor necrosis factor-related 
apoptosis -inducing ligand) 
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SOURCE: Circ. Res. (2000), 86(10), 1038-1046 
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DOCUMENT TYPE: Journal 

LANGUAGE : Engl i sh 

AB Despite Fas expression, many cells resist Fas-induced apoptosis. 
Although differences in surface Fas expression can explain Fas 
resistance, multiple proteins below receptor level also inhibit 
Fas-induced apoptosis. To examine the mechanism of Fas resistance, 
we studied Fas -induced apoptosis in human medial vascular smooth 
muscle cells (VSMCs) from healthy coronary arteries. VSMCs showed 
marked heterogeneity to Fas -induced apoptosis, exhibiting both 
Fas-resistant (98.1 .+-. 2.3% viable, n=4, P=NS) and Fas-sensitive 
(31.3 .+- .2 .6% viable, n=3 , P<0.01) cells. Fas-resistant VSMCs 
expressed surface Fas and could recruit RIP, indicating that 
functional receptor complexes were formed. However, Fas -resistant 
cells showed reduced expression of FADD, Fas 
ligand, and caspases 3, 7, and 8 and increased expression of 
FLIP and c-IAP-1. Fas-induced apoptosis was assocd. with cleavage 
of caspase 3 and blocked by inhibitors of caspase 3 or 8 but not 
caspase 1, 6, or 7, Selective inhibition of caspase 3 or 8 by 
antisense transfection inhibited Fas -induced apoptosis, but their 
reexpression could not rescue the Fas-resistant phenotype. In vivo, 
medial VSMCs showed marked heterogeneity of expression of caspase 3. 
We conclude that Fas sensitivity is detd. not only by expression of 
surface Fas but by differential expression of Fas-signaling proteins 
below receptor level . Subpopulations of cells within the same 
tissue have different sensitivities to apoptosis, detd. by 
expression of specific death-signaling proteins. 

IT 169592-56-7, Caspase 3 179241-78-2, Caspase 8 

RL: BAC (Biological activity or effector, except adverse); BOC 
(Biological occurrence) ; BPR (Biological process) ; BIOL (Biological 
study) ; OCCU (Occurrence) ; PROC (Process) 

(reduced expression of FADD, Fas ligand, and 

caspases 3, 7, and 8 and increased expression of FLIP and c-IAP-1 
in Fas-resistant vascular smooth muscle cells) 
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in Fas-resistant vascular smooth muscle cells) 
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Paclitaxel (Taxol) kills tumor cells by inducing both cellular 
necrosis and apoptosis. A major impediment to paclitaxel 
cytotoxicity is the establishment of multidrug resistance whereby 
exposure to one chemotherapeutic agent results in cross -resistance 
to a wide variety of other drugs. For example, selection of MCF-7 
breast cancer cells for resistance to doxorubicin (MCF-7 ADR cells) 
results in cross-resistance to paclitaxel. This appears to involve 
the overexpression of the drug transporter P-glycoprotein which can 
efflux both drugs from tumor cells. However, MCF-7ADR cells possess 
a deletion mutation in p53 and have considerably reduced levels of 
the Fas receptor, Pas ligand, caspase-2, 

caspase-6, and caspase-8, suggesting that paclitaxel resistance may 
also stem from a bona fide block in paclitaxel -induced apoptosis in 
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these cells. To address this issue, we examd. the ability of the 
p-glycoprotein inhibitor valspodar to restore paclitaxel 
accumulation, paclitaxel cytotoxicity, and paclitaxel-induced 
apoptosis. Compared to drug sensitive MCF-7 cells, MCF-7ADR cells 
accumulated >6-fold less paclitaxel, were approx. 100-fold more 
resistant to killing by the drug, and were highly resistant to 
paclitaxel-induced apoptosis. In contrast, MCF-7 ADR cells 
pretreated with valspodar were indistinguishable from drug -sensitive 
cells in their ability to accumulate paclitaxel, in their 
chemosensitivity to the drug, and in their ability to undergo 
paclitaxel-induced apoptosis. Valspodar, by itself, did not affect 
these parameters. This suggests that the enhancement of paclitaxel 
toxicity in MCF-7 ADR cells involves a restoration of apoptosis and 
not solely through enhanced drug-induced necrosis. Moreover, it 
appears that changes in the levels/activity of p53, the Fas 
receptor, Pas ligand, caspase-2, caspase-6, or 
caspase-8 activity have little effect on paclitaxel-induced 
cytotoxicity and apoptosis in human breast cancer cells. 
179241-78-2, Caspase-8 
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(apoptotic pathways in the restoration of paclitaxel-induced 
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Resistance to CD95/Fas- induced and 
ceramide -mediated apoptosis of human melanoma 
cells is caused by a defective mitochondrial 
cytochrome c release 
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AB Intracellular CD95/Fas -signaling pathways have not been investigated 
in melanoma yet. Two different CD95 receptor- induced apoptotic 
pathways are presently known in other cell types: (i) direct 
activation of caspase-8 and (ii) induction of ceramide -mediated 
mitochondrial activation, both leading to subsequent caspase-3 
activation. In the present study, five of 11 melanoma cell 
populations were shown to release cytochrome c from mitochondria, 
which activates caspase-3 and finally results in DNA fragmentation 
upon treatment with the agonistic monoclonal antibody CH-11. In 
contrast, this apoptotic pathway was not activated in the remaining 
six melanoma cell populations. Interestingly, the susceptibility of 
melanoma cells to CD95L/PasL-triggered cell death was 
clearly correlated with N-acetylsphingosine-mediated apoptosis. Our 
results are in line with a defect upstream of mitochondrial 
cytochrome c release in resistant cells. 
IT 169592-56-7, Caspase 3 

RL: BAC (Biological activity or effector, except adverse); BPR 
(Biological process) ; BIOL (Biological study) ; PROC (Process) 

(activation in apoptotic pathway of human melanoma cells in 

relation to resistance to CD95/Fas-induced and 
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HMBA induces activation of a caspase -independent 
cell death pathway to overcome 
P-glycoprotein-mediated multidrug resistance 
Ruefli, Astrid A.; Smyth, Mark J.; Johnstone, 
Ricky W. 
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DOCUMENT TYPE: Journal 
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AB Multidrug resistance (MDR) is often characterized by the expression 
of P-glycoprotein (P-gp) , a 170 kDa ATP-dependent drug efflux 
protein. As well as ef fluxing xenotoxins, functional P-gp can 
confer resistance to caspase -dependent apoptosis induced by a range 
of different stimuli, including Fas ligand, 

tumor necrosis factor, UV irradn., and serum starvation. However, 
P-gp-pos. cells remain sensitive to caspase -independent death 
induced by cytotoxic T-cell granule proteins, perforin, and granzyme 
B. It is, therefore, possible that agents that induce cell death in 
a caspase -independent manner might circumvent P-gp-mediated MDR. 
The authors demonstrated here that hexamethylene bisacetamide (HMBA) 
induced equiv. caspase -independent cell death in both P-gp-pos. and 
-neg. cell lines at concns . of 10 mmol/L and above. The 
HMBA- induced death pathway was marked by release of cytochrome c 
from the mitochondria and redn. of Bcl-2 protein levels. In addn., 
the authors show that functional P-gp specifically inhibits the 
activation of particular caspases, such as caspases-8 and -3, 
whereas others, such as caspase-9, remain unaffected. These studies 
greatly enhance the authors understanding of the mol. cell death 
events that can be regulated by functional P-gp and highlight the 
potential clin. use of drugs that function via a caspase -independent 
pathway for the treatment of MDR tumors. 
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AB Immunoregulation of lymphocytes and macrophages in the peripheral 

immune system is achieved in part by activation-induced cell death. 
Members of the TNF receptor family including Fas (CD95) are involved 
in the regulation of activation-induced cell death. To det. whether 
activation- induced cell death plays a role in regulation of 
dendritic cells (DCs), we examd. interactions between Ag-presenting 
murine DCs and Ag-specific Thl CD4+ T cells. Whereas mature bone 
marrow- or spleen-derived DCs expressed high levels of Fas, these 
DCs were relatively insensitive to Fas -mediated killing by the 
agonist mAb, Jo-2, as well as authentic Fas ligand 
expressed on the CD4+ T cell line, A.E7. The insensitivity to 
Fas-mediated apoptosis was not affected by priming with IFN-. gamma, 
and/or TNF-. alpha, or by blocking the DC survival signals 
TNF-related activation- induced cytokine and CD40L. However, 
apoptosis could be induced with C2-ceramide, suggesting that signals 
proximal to the generation of ceramide might mediate resistance to 
Fas. Anal, of protein expression of several anti-apoptotic 
mediators revealed that expression of the intracellular inhibitor of 
apoptosis Fas-assocd. death domain-like IL-l-converting 
enzyme -inhibitory protein was significantly higher in Fas-resistant 
DCs than in Fas-sensitive macrophages, suggesting a possible role 
for Fas-assocd. death domain-like IL-l-converting enzyme -inhibitory 
protein in DC resistance to Fas-mediated apoptosis. Our results 
demonstrate that murine DCs differ significantly from other APC 
populations in susceptibility to Fas-mediated apoptosis during 
cognate presentation of Ag. Because DCs are most notable for 
initiation of an immune response, resistance to apoptosis may 
contribute to this function. 
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signaling pathway in human melanomas is 
circumvented by cytotoxic lymphocytes 
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Fas and Fas ligand (FasL) have been 

found both in lymphoid and in non-lymphoid malignancies, and are 
thought to play a role in the interplay between tumors and the 
immune system. Here the authors investigated Fas/FasL 
expression, function, and intracellular signaling pathways in human 
melanomas. Of 5 melanoma cell lines, 3 expressed Fas at their 
surface, and all of them expressed FasL. FasL 

was functional, since it triggered Fas-induced apoptosis of human T 
cell clones. Conversely, crosslinking of Fas mol. with a specific 
monoclonal antibody failed to induce apoptosis in any of the 
melanomas tested, or ceramide intracellular accumulation or 
caspase-3 activation, pointing to an early alteration in the 
Fas -triggered signaling cascade. All melanomas retained the ability 
to undergo apoptosis induced by cytotoxic lymphocytes, which was 
mediated by the granule exocytosis mechanism. This suggests that 
melanoma cells evade immune -mediated Fas -triggered apoptosis via a 
selective blockade of the Fas apoptotic pathway. Cytotoxic 
lymphocytes, however, may circumvent tumor resistance to Fas-induced 
death via granzyme -mediated apoptosis, further supporting the 
development of immunotherapeutic strategies in the treatment of 
cancer. 
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Selective inhibition of apoptosis by TPA-induced 
differentiation of U937 leukemic cells 
Sordet, Olivier; Bettaieb, Ali; Bruey, 
Jean-Marie; Eymin, Beatrice; Droin, Nathalie; 
Ivarsson, Michael; Garrido, Carmen; Solary, Eric 
Department of Biology and Therapy of Cancer, 
INSERM U517, JE515, Faculty of Medicine and 
Pharmacy, Dijon, 21033, Fr. 
Cell Death Differ. (1999), 6(4), 351-361 
CODEN: CDDIEK; ISSN: 1350-9047 
Stockton Press 
Journal 
English 

U937 leukemic cells treated for 24 h with 16 nM 12-0- 
tetradecanoylphorbol 13 -acetate (TPA) , that induces their 
macrophagic terminal differentiation, become resistant to 
etoposide- induced apoptosis. Exposure of undifferentiated U937 
cells to 50 .mu.M etoposide for 6 h, that triggers apoptosis in 80% 
cells, activates procaspase-2L, -3 and -8, induces the mitochondrial 
release of cytochrome c and decreases Mcl-1 expression without 
modifying Bcl-2, Bcl-xL and Bax protein levels. All these events 
are inhibited in TPA-dif f erentiated U937 cells that are also 
resistant to vinblastine -induced and Fas-mediated cell death. 
Interestingly, these cells are not inherently resistant to apoptosis 
induction. Exposure of TPA-dif ferentiated U937 cells to 0 . 8 
.mu.g/mL cycloheximide for 24 h, that triggers apoptosis in 50% 
cells, activates procaspase-2L, -3 and -8, induces the mitochondrial 
release of cytochrome c and decreases Bcl-xL expression without 
modifying Bel -2, Mcl-1 and Bax protein levels. All these events are 
not obsd. in undifferentiated cells treated in similar conditions. 
These results indicate that the apoptotic pathway that involves the 
release of cytochrome c from mitochondria and the cleavage of 
procaspases remains functional in TPA-dif ferentiated cells. 
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Death receptor Fas transduces cell death signaling upon stimulation 
by Fas ligand, and this death signaling is 

mediated by caspase. Recently, we reported that the cell cycle 
regulator p21 interacts with procaspase 3 to resist Fas-mediated 
cell death. In the present study, the mol. characterization and 
functional region of the procaspase 3-p21 complex was further 
investigated. We obsd. the p21 expression in the mitochondrial 
fraction of HepG2 cells and detected Fas -mediated cell death only in 
the presence of actinomycin D. However, mitochondrial -DNA- lacking 
HepG2 (MDLH) cells showed this effect even in the absence of 
actinomycin D. Both p21 and procaspase 3 were expressed in MDLH 
cells, but the procaspase 3-p21 complex formation was not obsd. 
Interestingly, the resistance to Fas -mediated cell death in the MDLH 
cells without actinomycin D was recovered after microinjection of 
HepG2-derived mitochondria into the MDLH cells. We conclude that 
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mitochondria are necessary for procaspase 3-p21 complex formation 
and propose that the mitochondrial role during cell death is not 
only death induction but also death suppression. 
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derivatized from human FasL; . The deriv. is particularly 
resistant to metalloproteinase. The FasL deriv., 

exhibiting an excellent apoptosis- inducing activity, is prepd. by 
deleting/ substituting the natural human FasL in the 
regions of l.apprx. 129/130, 111 . apprx. 128, 131 . apprx. 133 , and 
optionally, by deleting the region of 8. apprx. 69. The. 
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AB An apoptosis -resistant virus -sensitive cell line based upon cell 
line 293 is disclosed. To such cells, apoptosis resistance genes 
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such as crmA, bcl-2, bcl-xl, FLIP, survivin, IAP, or ILP have been 
introduced. The generation of adenovirus vectors capable of 
expressing apoptosis-assocd. genes such as FAS, FLICE, bcl-xs, and 
Bax is achieved using said cell line. The recombinant viruses of 
the invention may be useful for gene therapy for cancer, autoimmune 
diseases, graft rejection, and inflammatory diseases. 
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AB Tumor cells that survive initial courses of chemotherapy may do so 
by acquiring a multidrug-resistant phenotype. This particular 
mechanism of drug resistance may also confer resistance to physiol. 
effectors of apoptosis that could potentially reduce the efficacy of 
immune therapies that use these pathways of cell death. We have 
previously demonstrated high efficacy for a cytokine-based tumor 
cell vaccine in a murine MPC11 myeloma model. In the present study, 
the effects of this vaccination were compared in MPC11 cells and 
their isogenic sublines selected for mdrl/P-glycoprotein 
(Pgp) -mediated multidrug resistance (MDR) . Immunization with MPC11 
cells expressing granulocyte -macrophage colony-stimulating factor 
(GM-CSF) and interleukin-12 (IL-12) led to long-lasting protection 
of mice against s.c. challenge with both parental cells or their MDR 
variants. Similarly, immunization with GM-CSF/IL-12 -transf ected MDR 
sublines caused rejection of transplantation of both parental cells 
and the MDR sublines. Whereas MPC11 cells and their MDR variants 
were resistant to APO-l/CD95/Fas ligand, the 
immunization generated potent granzyme B/perforin- secreting 
cytotoxic T lymphocytes (CTLs) that were similarly effective against 
both parental and isogenic MDR cells. We conclude that MDR mediated 
by mdrl/Pgp did not interfere with lysis by pore-forming CTLs. 
Immunotherapy based on pore-forming CTLs may be an attractive 
approach to the treatment of drug-resistant myeloma. 
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apoptosis in Fas ligand 
resistant carcinoma lines via the 
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Deregulation of cell death pathways is an important feature of 
tumorigenesis . Fas, a member of the tumor necrosis factor receptor 
superfamily, is a transmembrane protein that can transduce cell 
death signals via a proteolytic cascade upon crosslinking or ligand 
binding. Fas has been implicated in the cell turnover of normal 
stratified squamous epithelia. To det. if altered Fas mediated cell 
death pathways participate in epithelial tumorigenesis, the authors 
examd. squamous cell carcinoma (SCC) lines for sensitivity to 
Fas ligand (FasL) or an agonistic 

anti-Fas antibody. All cell lines examd. were resistant to 
FasL mediated cell death. The carcinoma cell line SCC71 was 
also highly resistant to anti-Fas antibody. Another line, SCC9, 
underwent rapid cell death with characteristic features of apoptosis 
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after exposure to anti-Fas antibody. However, binding of both 
FasL and anti-Fas antibody recruited downstream effector 
mols. to the Fas cytoplasmic domain in both SCC9 and SCC71 cells. 
Inhibition of the caspase 3 but not the ICE family of cell death 
proteases blocked apoptosis in SCC9 cells independently of 
expression of the anti-apoptotic protein bcl2 . Thus, Fas 
differentially mediates apoptosis in SCC lines by activation of 
caspase 3 family members but independent of bcl2 expression. 
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The mol. mechanisms for sensitivity and resistance of tumor cells 
towards chemotherapy are only partially understood. In 
chemosensitive leukemias and solid tumors, anticancer drugs have 
been shown to induce apoptosis. The authors previously identified 
activation of the CD95 (APO-l/Fas) receptor/CD95 ligand 
(CD95/CD95-L) system as a key mechanism for drug-induced apoptosis. 
Here, the authors show that therapeutic concns . of doxorubicin, 
methotrexate and cytarabine also induce apoptosis via activation of 
the CD95 system in primary leukemia cells in vivo. CD95 -resistant 
and doxorubicin-resistant leukemia and neuroblastoma cells display 
cross-resistance for induction of cell death. Down-regulation of 
CD95 expression was found in drug-resistant and CD95 -resistant cell 
lines. Furthermore, up-regulation of CD95-L, previously shown to 
mediate drug- induced apoptosis in a variety of tumor cells, was 
completely blocked in doxorubicin-resistant cells. The prototype 
caspase (ICE/Ced-3 protease) substrate, 
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poly (ADP-ribose) polymerase (PARP) , was cleaved in sensitive, but not 
in resistant tumor cells following CD95 triggering or drug 
treatment. Since failure to activate CD95-L was not due to 
decreased drug uptake or increased drug efflux, non-multi-drug 
resistance (non-MDR) mechanisms are involved in this type of 
resistance. These findings suggested that an intact CD95 system 
plays a key role in detg. sensitivity or resistance towards 
anticancer therapy. 
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AB Apoptosis induced by effector cells of the immune system or by 
cytotoxic drugs is a main mechanism mediating the prevention or 
elimination of tumoral cells. For instance, the human T-cell 
leukemia Jurkat is sensitive to Fas-induced apoptosis and to 
activation-induced cell death (AICD) , and the promonocytic leukemia 
U937 is sensitive to Fas- and TNF-induced apoptosis. In this work, 
the authors have analyzed the mechanisms of resistance to physiol. 
or Pharmacol, apoptosis in human leukemia by generating highly 
proliferative (hp) sub-lines derived from Jurkat and U937 cells. 
These hp sub-lines were resistant to Fas- and TNF-induced apoptosis, 
as well as to AICD. This was due to the complete loss of Fas and 
TNFR surface expression and, in the case of Jurkat -derived 
sub-lines, also of CD3, CD 2 and CD59 mols. The sub-lines also 
completely lacked the expression of the apoptotic protease CPP32, 
present in parental cells. Moreover, these sub-lines were no longer 
sensitive to doxorubicin- induced apoptosis, which was efficiently 
blocked by the general caspase inhibitor Z-VAD-fmk in the parental 
cell lines. These data suggest a mol. mechanism for the development 
of resistance of leukemic cells to physiol. and pharmacol. apoptosis 
inducers, giving rise to highly proliferative tumoral phenotypes. 
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These results also indicate that Fas and CPP32 could be useful 
prognostic markers for the progression and/or , therapy outcome of 
human leukemias . 
IT 169592-56-7, Caspase-3 

RL: BOC (Biological occurrence); BPR (Biological process); BIOL 
(Biological study) ; OCCU (Occurrence) ; PROC (Process) 
(resistance to apoptosis correlates with a highly 
proliferative phenotype and loss of Fas and CPP32 (caspase-3) 
expression in human leukemia cells) 
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AB Betulinic acid (BA) , a melanoma-specific cytotoxic agent, induced 
apoptosis in neuroectodermal tumors, such as neuroblastoma, 
medulloblastoma, and Ewing's sarcoma, representing the most common 
solid tumors of childhood. BA triggered an apoptosis pathway 
different from the one previously identified for std. 
chemotherapeutic drugs. BA-induced apoptosis was independent of 
CD95-ligand/receptor interaction and accumulation of wild- type p53 
protein, but it critically depended on activation of caspases 
(interleukin 1 .beta. -converting enzyme/Ced-3-like proteases). 
FLICE/MACH (caspase-8) , considered to be an upstream protease in the 
caspase cascade, and the downstream caspase CPP32/YAMA/Apopain 
(caspase-3) were activated, resulting in cleavage of the prototype 
substrate of caspases PARP. The broad- spectrum peptide inhibitor 
benzyl oxycarbony 1 - Val -Ala- Asp -fluorome thy Ike tone, which blocked 
cleavage of FLICE and PARP, also completely abrogated BA- triggered 
apoptosis. Cleavage of caspases was preceded by disturbance of 
mitochondrial membrane potential and by generation of reactive 
oxygen species. Overexpression of Bcl-2 and Bcl-xL conferred 
resistance to BA at the level of mitochondrial dysfunction, 
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protease activation, and nuclear fragmentation. This 
suggested that mitochondrial alterations were involved in BA- induced 
activation of caspases. Furthermore, Bax and Bcl-xs, two 
death-promoting proteins of the Bcl-2 family, were up-regulated 
following BA treatment. Most importantly, neuroblastoma cells 
resistant to CD95- and doxorubicin-mediated apoptosis were sensitive 
to treatment with BA, suggesting that BA may bypass some forms of 
drug resistance. Because BA exhibited significant antitumor 
activity on patients' derived neuroblastoma cells ex vivo, BA may be 
a promising new agent for the treatment of neuroectodermal tumors in 
vivo. 

IT 169592-56-7, Caspase 3 179241-78-2, Caspase 8 

RL: BAC (Biological activity or effector, except adverse) ; BPR 
(Biological process) ; BIOL (Biological study) ; PROC (Process) 
(betulinic acid triggers CD95 APO-l/Fas- and p5 3 -independent 
apoptosis via activation of caspases in neuroectodermal tumors in 
relation to Bcl-2 family proteins expression and mitochondrial 
dysfunction and resistance) 
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AB Tumor necrosis factor (TNF) -related apoptosis- inducing ligand 

(TRAIL) is a TNF family member and potent apoptosis inducer. In 
contrast to TNF-alpha or Fas ligand, relatively 

little is known about the signaling events activated by TRAIL. In 
particular, the initial caspase(s) required for TRAIL-induced 
apoptosis remains to be determined Caspase-3-like protease 
but not caspase-l-like protease (YVADase) activity rapidly 
increased in HeLa cells in response to TRAIL treatment. The increase 
in protease activity correlated with the profile of 

apoptotic cell death that was inhibited by the pan-caspase inhibitor 
Z-VAD-fmk. In response to TRAIL, caspase-8, an initiator caspase in 
death receptor-mediated apoptosis, was activated within 1 h in 
association with Bid cleavage, cytochrome c release, caspase-3 
activation, and DNA fragmentation factor 45 cleavage. Z-IETD-fmk, a 
caspase-8 inhibitor, completely blocked caspase-8 activation and 
resulted in inhibition of caspase-3 (a caspase-3 -like 
protease) activation and apoptotic cell death. 

Overexpression of a caspase-8 dominant negative mutant inhibited 
apoptosis induced by TRAIL. Caspase-8-def icient Jurkat cells were, 
resistant to both TRAIL and Fas -induced apoptosis, whereas / 
wild-type Jurkat cells were susceptible to both TRAIL- and 
Fas -induced apoptosis. The caspase-8 -reintro duced 
caspase-8-def icient Jurkat cells acquired normal susceptibility to 
both TRAIL and agonistic Fas antibody. Reverse transcription-PCR and 
sequence analyses have revealed that these caspase- 8 -deficient 
Jurkat cell express wild-type caspase-10. Therefore, our data 
indicate that caspase-8 is required for TRAIL-induced apoptosis and 
suggest that caspase-10 may play a minor role, if any, in 
TRAIL-induced apoptosis. 
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SUMMARY LANGUAGE: English 

AB Objective - The existence of properly functioning apoptotic pathways 
is of utmost importance in the maintenance of a normal cell count. 
Several groups have searched for mutations in the FAS receptor, a 
well -characterized apoptotic protein carrying a death domain, and 
reported the existence of rare mutations in multiple myeloma, 
T-acute lymphoblastic leukemia (T-ALL) , and adult T-cell leukemia. 
Our aim was to expand these searches by looking for mutations in the 
death domains of FAS, FADD, TNFR, TRADD, and RIP, in the promoter 
region of FAS, and in the protease domain of caspase 10, 
in a larger variety of hematological malignancies, some of which 
express an apoptosis -resistant phenotype. Methods - We 
extracted RNA and DNA samples from 92 hematological malignancies: 
chronic lymphocytic leukemia (CLL; 31 cases) , chronic myelogenous 
leukemia { CML ; 28 cases) , essential thrombocythemia (ET; 8 cases) , 
acute lymphocytic leukemia (ALL; 6 cases) , acute myeloblastic 
leukemia (AML; 6 cases), hairy-cell leukemia (HCL; 3 cases), 
Burkitt's lymphoma (3 cases), polycythemia vera (PV; 3 cases), 
myelofibrosis (2 cases) , and chronic myelomonocytic leukemia { CMML ; 
2 cases) and performed PCR-SSCP and sequence analysis on these 
samples. Results - Five polymorphic patterns were found: three in 
the death domain of the FAS gene in CML patients, one in the 
promoter of this gene in a CLL patient, and the fifth in the death 
domain of the TRADD gene in a CML patient. No mutations, altering 
amino acids, were found in these genes in any of the aforementioned 
malignancies. Conclusions - These observations imply that mutations 
in the death domains of FAS, FADD, TNFR, TRADD, and RIP and in the 
protease domain of caspase 10 are not a major cause for 
failure of apoptosis in hematological malignancies, mainly CML and 
CLL. Regulatory and epigenetic abnormalities in these apoptotic 
cascade members and aberrations in other components of all death 
machinery should be looked for. Copyright .COPYRGT. 2001 
International Society for Experimental Hematology. 
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AB WO 200058466 A UPAB : 20010126 

NOVELTY - A FAS ligand inhibitory protein 
(FLINT) analog (I) resistant or substantially 
resistant to proteolysis at position 218 of a 271 residue 
amino acid sequence (SI) , fully defined in the specification, in 
vivo or in vitro, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for 
the following: 

(1) (I) which is resistant to proteolysis by a serine 
or threonine protease ; 

(2) (I) comprising an amino acid substitution in the region of 
position 214-222 of (SI) ; 

(3) (I) comprising an amino acid substitution selected from Arg 
to Gin, Glu, Ala, Gly, Ser, Val, Tyr or Asn at position 218, Thr to 
Pro at poisiton 216, and Pro to Tyr at position 217; 
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(4) (I) comprising an amino acid substitution at position 218 
and the substitutions Arg to Asn at position 34, Asp to Thr at 
position 36, Asp to Asn at position 194, and/or Ser to Thr at 
position 196; 

(5) (I) comprising a Thr to Pro substitution at position 216, 
and Arg to Gin at position 218; 

(6) a pharmaceutical formulation comprising (I) ; 

(7) a fusion protein comprising (I) ; 

(8) a nucleic acid (II) encoding (I) ; 

(9) a formulation adapted for inhibiting ischemic injury during 
organ transplantation comprising (I) as an active ingredient; 

(10) a liquid medium for infusion and preservation of organs 
comprising (I) ; 

(11) (I) encoded by a nucleic acid that hybridizes under high 
stringency conditions to an 813 nucleotide sequence (S2) , fully 
defined in the specification; 

(12) a vector comprising (II) ; 

(13) a recombinant host cell comprising the vector of (8) ; 

(14) preparation of (I) , comprising altering the amino acid 
sequence in the region at and/or between positions 214 through 222 
of (SI) ; and 

(15) a nucleic acid that encodes (I) hybridizing to (S2) under 
high stringency conditions. 

ACTIVITY - Antiinflammatory; antiulcer; vasotropic; 
immunosuppressive ; antiarthritic ; antipsoriatic ; antithyroid; 
thyromimetic; neuroprotective; antiviral; cardiant; vulnerary; 
ant iarteriosclerot ic ; antibacterial ; antianemic ; hepatotropic ; 
nephrotropic ; antirheumatic ; nootropic ; osteopathic . 

MECHANISM OF ACTION - Apoptosis inhibitor; The antiapoptotic 
activity of (I) was tested in vitro. FasL interactions 
with membrane -bound Fas receptor and LIGHT, inhibitor. The 
anti-apoptotic activity of (I) was tested in vitro, 25 micro 1 of 
Jurkat cells (5X104 cells/well) were added to each well of a 96-well 
plate and mixed with 25 micro 1 of recombinant human FasL 
and either 50 micro 1 of FLINT or FLINT analog. Serial dilutions 
ranging from 0-1 mg/ml were tested in the assay. Cells were 
incubated at 37 deg. C overnight. 20 micro 1 of MTS tetrazolium 
compound was added to each well and the incubation carried out for 2 
hours at 37 deg. C. Absorbance at 490 nm was recorded using a plate 
reader. Analogs that changed arginine at position 218 to glutamine, 
glutamic acid, alanine, glycine, or valine showed activity in this 
assay. 

USE - (I) is useful for treating acute lung injury, acute 
respiratory distress syndrome or ulcerative colitis. (I) is also 
used for inhibiting T-cell activation, inhibiting ischemic injury 
during organ transplantation and in liquid mediums for infusion and 
preservation of organs (claimed) . The FLINT analog is used to 
prevent or treat chronic obstructive pulmonary disease (COPD) and 
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pulmonary fibrosis (PF) . FLINT analogs are used to prevent 
rejection, in the treatment of autoimmune diseases, and in treating 
systemic inflammatory responses. FLINT is used for treating analog 
inflammatory/ auto immune diseases such as rheumatoid arthritis, 
inflammatory bowl disease, graf t-versus-host disease, 
insulin-dependent diabetes, sepsis, pancreatitis, psoriasis, 
multiple sclerosis, Hashimoto's throiditis, Grave's disease, 
infectious diseases such as human immunodeficiency virus 
(HIV) -induced lymphopenia, fulminant viral hepatitis B/C, chronic 
hepatitis/cirrhosis, Helicobacter pylori -associated ulceration, 
ischemia, Reperfusion conditions such as acute coronary syndrome, 
acute myocardial infarction, congestive heart failure, 
atherosclerosis, acute cerebral ischemia/inf arction, brain/ spinal 
cord trauma, organ preservation during transplant and for treating 
cytoprotection during cancer treatment, adjuvant to chemotherapy, 
Alzheimer's, chronic glomerulonephritis, osteoporosis, aplastic 
anemia, and myelodysplasia. FLINT analogs inhibit the binding of FAS 
to FASL and LIGHT to LT beta R and TR2/HVEM receptors, and 
can be used to treat or prevent a disease and/or condition that may 
be associated with the binding. Runaway apoptosis, a condition 
caused by excessive activation of the FAS /FASL signal 
transduction pathway that can be treated with the FLINT analogs. 
FLINT analog is useful prophylactically to prevent apoptosis 
associated with ischemia. 

ADVANTAGE - (I) is resistant to proteolysis by 
trypsin-like enzymes and has a half-life which is 2-100 fold greater 
than FLINT. 
Dwg. 0/7 
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AB WO 200058465 A UPAB : 20010126 

NOVELTY - A PAS Ligand Inhibitory Protein 

(FLINT) analog comprising a modified form of a 271 residue amino 
acid sequence (SI) , fully defined in the specification, or its 
fragment, having FLINT biological activity, is new. 

DETAILED DESCRIPTION - A FAS Ligand 
Inhibitory Protein (FLINT) analog comprising a modified form of a 
271 residue amino acid sequence (SI) , fully defined in the 
specification, or its fragment, having FLINT biological activity, is 
new. (I) comprises the substitution: 

(a) Trp to Asp at position 53, Thr to Pro at position 88, Ala 
to Ser, Glu or Thr at position 107, lie to Thr or Glu at position 
110 or Pro to Ser at position 104; 

(b) Ala to Asn at position 2 or 12, Pro to Asn at position 25, 
38, 126 or 171, Arg to Asn at position 35, Ser to Asp at position 37 
and Pro to any amino acid at position 38, Ser to Asn at position 
166, Leu to Asn at position 172, Asp to Asn at position 194 or Thr 
to Asn at position 114 and Pro to any amino acid at position 115; 

(c) Asn to Trp at position 63, Gly to Asp at position 67 and 
Ala at position 94 or Gly at position 95 to Tyr, Arg to Glu at 
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position 69, Arg to Glu or Thr at position 82, Ala to Tyr at 
position 94 and Gly to Asp at position 95, Phe to Glu at position 
96, Ala to Thr at position 101, or Gly to Asp at position 95; 

(d) Arg to Glu, Asn, Ser or Thr at position 10, where if the 
substitution is to Asn then Ala is substituted by Ser or Thr at 
position 12, Glu to Gin, Asn, Ser or Thr at position 13, where if 
the substitution is to Asn then Gly is substituted by Ser or Thr at 
position 15, Glu to Gin, Asn, Ser, or Thr at position 16, where if 
the substitution is to Asn then Leu is substituted by Ser or Thr at 
position 18, Arg to Gin, Asn, Ser or Thr at position 17, where if 
the substitution is to Asn then Val is substituted by Ser or Thr at 
position 19, Arg to Gin, Asn, Ser or Thr at position 17, where if 
the substitution is to Asn then Cys is substituted by Ser or Thr at 
position 33, Arg to Gin, Asn, Ser or Thr at position 34, where if 
the substitution is to Asn then Asp is substituted by Ser or Thr at 
position 36, Arg to Gin, Asn, Ser or Thr at position 35, Asp to Gin, 
Asn, Ser or Thr at position 36, where if the substitution is to Asn 
then Pro is substituted by Ser or Thr at position 38, Arg to Gin, 
Asn, Ser or Thr at position 143, where if the substitution is to Asn 
then Cys is substituted by Ser or Thr at position 145, or Asp to 
Gin, Asn, Ser or Thr at position 161, where if the substitution is 
to Asn then Leu is substituted by Ser or Thr at position 163; 

(e) Ala to Thr position 2, 12,107, 179 or 209, Thr to Ala at 
position 4 or 162, Val at position 1, or lie at position 110 to Met; 
Glu to Asp at position 13, Arg to Trp at position 17, Ala to Pro at 
position 75, Ser to Leu at position 102, Gly to Ala at position 169, 
Glu to Lys at position 183, Gin to Arg at position 225, Gly to Glu 
at position 237, or Val to Gly at position 270; or 

(f) Ala to Asn at position 12 and Glu to Gin at position 13, 
Arg to Asn at position 34 and Asp to Thr at position 36, Arg to Asp 
at position 35 and Ser to Thr at position 37, Ser to Asn at position 
132 and Ser to Thr at position 134, Asp to Asn at position 194 and 
Ser to Thr at position 196, Arg at position 35 and Asp at position 
194 to Asn, Ala to Asn at position 12 Glu to Gin at position 13 Asp 
to Asn at position 194 and Ser to Thr at position 194, Arg to Asp at 
position 34 Asp to Asn at position 194 and Ser to Thr at position 
196, Arg at position 35 and Asp at position 194 to Asn and Ser to 
Thr at position 37 and/or 196, or Arg to Gin at position 218. 

INDEPENDENT CLAIMS are also included for the following: 

(1) a polypeptide fragment (II) of FLINT which is biologically 
active in vivo or in vitro; 

(2) a fusion protein having a formula (III) ; 

(3) a nucleic acid (IV) encoding (I), (II) or the fusion 
protein; 

(4) a polynucleotide (V) comprising (IV) ; 

(5) a vector (VI) comprising (IV) or (V) ; 

(6) a host cell transformed with (VI) ; and 

(7) a pharmaceutical composition comprising (I) . 
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Fc = Fc fragment of an antibody; and 

X = independently, a peptide derivative of (I) or (II) or 
protease resistant FLINT analog. 

X is covalently linked at its C terminus to the N terminus of 
Fc fragment of the antibody. 

ACTIVITY - Antiinflammatory; antiapoptopic; antiulcer; 
cytostatic. BALB/c mice were given intravenous injections in the 
lateral tail vein of 6 mg of D(+)- Galactosamine and 100 ml of 
phosphate buffer saline in 3 micro g of lipopolysaccharide (LPS) B 
Escherichia coli in 100 micro 1 of phosphate buffered saline (PBS) . 
After LPS challenge, the animals were injected intraperitonially 
with (I) (200 micro g) . Suitable controls included hamster 
immunoglobulin (Ig)G (500 micro g) , monoclonal antibody (mAb) 
against murine tumor necrosis factor, TN3-19.12 and anti-mouse 
Fas Ligand at 0, 2, 4, 6 hour-point respectively. 

The survival rates of the mice were determined 24 and 48 hours after 
LPS injection. The results showed that FLINT analog was effective in 
protecting animals from acute liver damage. 

MECHANISM OF ACTION - Inhibitor of binding of FasL to 
Fas or LIGHT to LT beta R and/or TR2/herpes virus entry mediator. 

USE - (I) is useful for treating a patient suffering from 
disease or condition relating to abnormal apoptosis such as acute 
lung injury, acute respiratory distress syndrome, pulmonary 
fibrosis, chronic obstructive pulmonary disease, ulcerative colitis, 
or Crohn's disease. 
Dwg. 0/2 
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-independent pathways unlike that in Caenorhabditis elegans where 
CED-3 pr tease activation is the central command. A recent 
suggestion to define apoptosis as the caspase -dependent or 
caspase-committed cell death form and leave cell death committed by 
other pathways as just cell death was meant to categorize the 
apparent divergence in mammalian cell death pathways. However, we 
show CpG oligonucleotides (ODN) blocking caspase -dependent fas (CD95) 
ligand-mediated apoptosis as well as caspase -independent 
etoposide-mediated apoptosis and etoposide-zVAD-mediated necrosis. 
CpG specificity was demonstrated by reversing the CpG motif or 
replacing it with a methylated motif (mCpG) which failed to inhibit. 
CpG ODN blocked CpG-specific DNA cleavage by rare-cutting NotI 
restriction, which produced a megabase cleavage pattern similar to 
that in the fasL and etoposide cell death inductions. CpG 
ODN inhibition was similar to that by CpG-specific SssI methylase. A 
common CpG-specific commitment point preceding caspase -dependent and 
-independent cell death pathways was suggested. CpG-specific 
modulation is a key epigenetic mechanism in genomic imprinting, 
resisting nuclease restriction, and patterning of chromatin 
conformations. It is now shown to have a powerful effect modulating 
cell death. 

Copyright 2000 Academic Press. 
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NOVELTY - Protease-resistant Fas 

ligand derivatives in which a region of human Fas 
ligand is susceptible to protease attack has been 
deleted, are new. 

DETAILED DESCRIPTION - Derivatives of human Fas 
ligand (and DNA encoding them) in which amino acid residues 
129 (lysine) and 130 (glutamine) have been deleted or substituted by- 
other amino acids, and in which at least one of the residues 111-12 8 
and 131-333 has similarly been deleted or substituted, are new. 

An INDEPENDENT CLAIM is also included for apoptosis modulators 
containing soluble Fas ligand. 

ACTIVITY - The modification in the Fas ligand 
renders it resistant to the action of proteases 
such as the metalloproteinase which in vivo cleaves the active 
membrane -bound Fas ligand (which is active as an 
apoptosis inducer) . 

USE - For the prevention and treatment of diseases such as 
cancer, viral infection and autoimmune disease, e.g. by introduction 
of DNA encoding the modified Fas ligand into 
effector cells using a suitable gene therapy vector. 
Dwg. 0/7 
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AB Proteases of the caspase family are the critical 

executioners of apoptosis. Their activation has been mainly studied 
upon triggering of death receptors, such as CD95 (Fas/APO-1) and 
tumor necrosis factor-Rl # which recruit caspase-8/FLICE as the most 
proximal effector to the receptor complex. Because apoptosis induced 
by anticancer drugs has been proposed to involve CD95/CD95 ligand 
interaction, we investigated the mechanism of caspase activation by 
daunorubicin, doxorubicin, etoposide, and mitomycin C. In Jurkat 
leukemic T cells, all drugs induced apoptosis and the cleavage of 
procaspase-8 to its active pl8 subunit. However, cells 
resistant to CD95 were equally susceptible to anticancer 
drugs and activated caspase-8 with a similar kinetic and dose 
response as CD95-sensitive cells. The broad caspase inhibitor 
benzyloxycarbonyl -Val -Ala-Asp -fluorome thy Ike tone prevented apoptosis 
and caspase-8 activation in response to CD95 and drug treatment, 
whereas a neutralizing CD95 decoy as well as a dominant-negative 
FADD construct selectively abrogated CD95, but not drug- induced 
effects. A potent activation of caspase-8 was also induced by 
cycloheximide, indicating that it was independent of protein 
synthesis. Our data, therefore, show that (1) anticancer 
drug- induced apoptosis does not require de novo synthesis of death 
ligands or CD95 interaction, and (2) that caspase-8 can be activated 
in the absence of a death receptor signaling. 
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AB alpha-Fetoprotein (AFP) is an oncoembryonal protein with multiple 
cell growth regulating, differentiating and immunosuppressive 
activities. Previous studies have shown that treatment of tumor 
cells in vitro with 1-10 microM AFP produces significant suppression 
of tumor cell growth by inducing dose -dependent cytotoxicity, but 
the molecular mechanisms underlying these AFP functions are obscure. 
Here, we show that AFP cytotoxicity is closely related to apoptosis, 
as shown by cell morphology, nuclear DNA fragmentation and 
caspase-3-like activity resulting in cleavage of poly (ADP-ribose) 
polymerase. Apoptosis was significantly inhibited by a CPP32 family 
protease inhibitor whereas a general caspase inhibitor had 
no inhibitory effect, showing some enhancement of AFP-mediated cell 
death. Using fluorogenic caspase substrates, we found that 
caspase-3-like proteases were activated as early as 4 h 
after treatment of Raji cells with 15 microM AFP, whereas caspase-1, 
caspase-8, and caspase-9-like activity was not detected during the 
time interval 0.5-17 h. AFP treatment of Raji cells increased Bel -2 
protein, showing that AFP- induced apoptosis is not explained by 
downregulation of the Bel -2 gene. This also suggests that AFP 
operates downstream of the Bel -2 -sensitive step. AFP notably 
decreased basal levels of soluble and membrane -bound Fas 
ligand. Incubation of AFP-sensitive tumor cells (HepG2, 
Raji) with neutralizing anti-Fas, anti-tumor necrosis factor 
receptor (TNFR) 1 or anti-TNFR2 mAb did not prevent AFP-induced 
apoptosis, demonstrating its independence of Fas -dependent and 
TNFR -dependent signaling. In addition, it was found that cells 
resistant to TNF-induced (Raji) or Fas-induced (MCF-7) 
apoptosis are, nevertheless, sensitive to AFP-mediated cell death. 
In contrast, cells sensitive to Fas-mediated cell death (Jurkat) are 
completely resistant to AFP. Taken as a whole, our data 
demonstrate that: (a) AFP induces apoptosis in tumor cells 
independently of Fas/Fas ligand or TNFR/TNF 

signaling pathways, and (b) AFP-mediated cell death involves 
activation of the effector caspase-3 -like proteases, but 
is independent of upstream activation of the initiator caspase-1, 
caspase-8, and caspase-9-like proteases. 
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CORPORATE SOURCE: Center for Basic Research in Digestive Diseases, 



AB Although the clinical features of sclerosing cholangitis from 
opportunistic infections of the biliary tree in patients with 
acquired immunodeficiency syndrome (AIDS) are well known, the 
mechanisms by which associated pathogens, such as Cryptosporidium 
parvum, cause disease are obscure. Using an in vitro model of 
biliary cryptosporidiosis, we observed that C. parvum induces 
apoptosis in cultured human biliary epithelia. Both caspase 
protease inhibitors and neutralizing antibodies to either 
Fas receptor (Fas) and Fas ligand (FasL 

) inhibited this process; neutralizing antibodies to other apoptotic 
cytokines [interleukin-lbeta (IL-lbeta), tumor necrosis factor-alpha 
(TNF-alpha) , and transforming growth factor-beta (TGF-beta) ] had no 
effect. C. parvum stimulated FasL membrane surface 
translocation, increased both FasL and Fas protein 
expression in infected biliary epithelia, and induced a marked 
increase of soluble FasL (but not IL-lbeta, TNF-alpha, and 
TGF-beta) in supernatants from infected cells. When a coculture 
model is used in which infected and uninfected cell populations were 
physically separated by a semipermeable membrane, both uninfected 
biliary epithelia and uninfected Fas -sensitive Jurkat cells (but not 
a Fas-resistant Jurkat cell line) underwent apoptosis when 
cocultured with infected biliary epithelia. Moreover, both a 
neutralizing antibody to FasL and a metalloprotease 
inhibitor blocked the apoptosis in uninfected cocultured cells. 
Activation of caspase activity was also observed in uninfected 
cocultured biliary epithelia. The data suggest that C. parvum 
induces apoptosis in biliary epithelia by a Fas/FasL 
-dependent mechanism involving both autocrine and paracrine 
pathways. These observations may be relevant to both the 
pathogenesis and therapy of the cholangitis seen in AIDS patients 
with biliary cryptosporidiosis. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Although the clinical features of sclerosing cholangitis from 
opportunistic infections of the biliary tree in patients with 
acquired immunodeficiency syndrome (AIDS) are well known, the 
mechanisms by which associated pathogens, such as Cryptosporidium 
parvum, cause disease are obscure. Using an in vitro model of 
biliary cryptosporidiosis, we observed that C. parvum induces 
apoptosis in cultured human biliary epithelia. Both caspase 
protease inhibitors and neutralizing antibodies to either 
Fas receptor (Fas) and Fas ligand (FasL 

) inhibited this process; neutralizing antibodies to other apoptotic 
cytokines [interleukin-1 beta (IL-1 beta) , tumor necrosis 
factor-alpha (TNF-alpha) , and transforming growth f actor-p (TGF-P) I 
had no effect. C, parvum stimulated Fast membrane surface 
translocation, increased both Fast and Fas protein expression in 
infected biliary epithelia, and induced a marked increase of soluble 
Fast (but not IL-1 beta, TNF-alpha, and TGF-beta) in supernatants 
from infected cells. When a coculture model is used in which 
infected and uninfected cell populations were physically separated 
by a semipermeable membrane, both uninfected biliary epithelia and 
uninfected Fas-sensitive Jurkat cells (but not a Fas- 
resistant Jurkat cell line) underwent apoptosis when 
cocultured with infected biliary epithelia. Moreover, both a 
neutralizing antibody to Fast and a metalloprotease inhibitor 
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blocked the apoptosis in uninfected cocultured cells. Activation of 
caspase activity was also observed in uninfected cocultured biliary 
epithelia. The data suggest that C. parvum induces apoptosis in 
biliary epithelia by a Fas/FasL-dependent mechanism 
involving both autocrine and paracrine pathways. These observations 
may be relevant to both the pathogenesis and therapy of the 
cholangitis seen in AIDS patients with biliary cryptosporidiosis . 
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AB Cholestatic liver injury appears to result from the induction of 
hepatocyte apoptosis by toxic bile salts such as 

glycochenodeoxycholate (GCDC) . Previous studies from this laboratory 
indicate that cathepsin B is a downstream effector protease 
during the hepatocyte apoptotic process. Because caspases can 
initiate apoptosis, the present studies were undertaken to determine 
the role of caspases in cathepsin B activation. Immunoblotting of 
GCDC-treated McNtcp.24 hepatoma cells demonstrated cleavage of 
poly (ADP-ribose) polymerase and lamin Bl to fragments that indicate 
activation of effector caspases. Transfection with CrmA, an 
inhibitor of caspase 8, prevented GCDC-induced cathepsin B 
activation and apoptosis. Consistent with these results, an increase 
in caspase 8-like activity was observed in GCDC-treated cells. 
Examination of the mechanism of GCDC-induced caspase 8 activation 
revealed that dominant -negative FADD inhibited apoptosis and that 
hepatocytes isolated from Fas -deficient lymphoprolif erative mice 
were resistant to GCDC-induced apoptosis. After GCDC 



Searcher : Shears 308-4994 



09/508849 



treatment, immunoprecipitation experiments demonstrated Fas 
oligomerization, and confocal microscopy demonstrated DeltaFADD-GFP 
(Fas-associated death domain-green fluorescent protein, aggregation 
in the absence of detectable Fas ligand mRNA. 
Collectively, these data suggest that GCDC-induced hepatocyte 
apoptosis involves ligand-independent oligomerization of Fas, 
recruitment of FADD, activation of caspase 8, and subsequent 
activation of effector proteases, including downstream 
caspases and cathepsin B. 
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Nitric oxide (NO) , an important effector molecule involved in immune 
regulation and host defense, was shown to induce apoptosis in 
lymphoma cells. In the present report the NO donor glycerol 
trinitrate was found to induce apoptosis in Jurkat cells that are 
sensitive to CD95 -mediated kill. In contrast, a CD95- 
resistant Jurkat subclone showed substantial protection from 
apoptosis after exposure to NO. NO induced mRNA expression of CD95 
(APO-l/Fas) and TRAIL/APO-2 ligands. Moreover, NO triggered 
apoptosis in freshly isolated human leukemic lymphocytes which were 
also sensitive to anti-CD95 treatment. The ability of NO to induce 
apoptosis was completely blocked by a broad- spectrum ICE 
(interleukin-lbeta converting enzyme) -protease/caspase 
inhibitor and correlated with FLICE/caspase-8 activation. This 
activation was abrogated in some neoplastic lymphoid cells but not 
in others by the inhibitor of protein synthesis cycloheximide . Our 
results were confirmed using an in vitro experimental model of 
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coculture of human lymphoid target cells with activated bovine 
endothelial cells generating NO as effectors. Furthermore, the 
inhibition of endogenous NO production with the inducible NO 
synthase inhibitor NG-monomethyl-L-arginine caused a complete 
abrogation of the apoptotic effect. Our data provide evidence that 
NO- induced apoptosis in human neoplastic lymphoid cells strictly 
requires activation of caspases, in particular FLICE, the most CD95 
receptor-proximal caspase. Depending on the cell line tested this 
activation required or was independent of the CD95 receptor/ligand 
system. 
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AB Apoptosis is a physiologic process that serves to eliminate cells 
during development or in response to immunologic regulation. In 
acute inflammation, however, apoptosis triggered by the 
overproduction of "death factors" such as TNF-alpha or Fas 
ligand (FasL) may contribute to tissue injury. 
Both TNF-alpha and FasL are presumed to convey an 
apoptotic signal by activating a cascade of cysteine-aspartate 
proteases, which includes IL-lbeta- converting enzyme or 
caspase-1. In the present study, we evaluated the contribution of 
TNF-alpha and FasL, as well as the role of caspase-1, in 
Con A-induced hepatitis. We report here that TNF-alpha and 
FasL mRNA and protein levels are both increased in the 
livers of Con A-challenged mice. Using a novel inhibitor of 
TNF-alpha, we can confirm that Con A-induced hepatitis is primarily 
TNF-alpha dependent. Blockade of FasL with a soluble Fas 
immunoadhesin does not prevent liver injury in animals treated with 
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Con A alone. However, administration of a matrix metalloproteinase 
inhibitor exacerbates liver injury, in part through a FasL 
-dependent process, since pretreatment with the soluble Fas 
immunoadhesin reduces liver injury in this model. In addition, mice 
lacking functional caspase-1 are resistant to Con 
A- induced hepatitis, even after pretreatment with a matrix 
metalloproteinase inhibitor. We conclude that TNF-alpha plays a 
predominant role in Con A-induced liver injury, although concomitant 
activation of FasL can also lead to apoptotic injury. 
Furthermore, Con A-induced hepatitis is caspase-1 dependent. 
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AB Deregulation of cell death pathways is an important feature of 

tumorigenesis . Fas, a member of the tumor necrosis factor receptor 
superfamily, is a transmembrane protein that can transduce cell 
death signals via a proteolytic cascade upon crosslinking or ligand 
binding. Fas has been implicated in the cell turnover of normal 
stratified squamous epithelia. To determine if altered Fas mediated 
cell death pathways participate in epithelial tumorigenesis, we 
examined squamous cell carcinoma (SCO lines for sensitivity to 
Fas ligand (FasL) or an agonistic 

anti-Fas antibody. All cell lines examined were resistant 

to FasL mediated cell death. The carcinoma cell line SCC71 

was also highly resistant to anti-Fas antibody. Another 

line, SCC9, underwent rapid cell death with characteristic features 

of apoptosis after exposure to anti-Fas antibody. However, binding 
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of both FasL and anti-Fas antibody recruited downstream 
effector molecules to the Fas cytoplasmic domain in both SCC9 and 
SCC71 cells. Inhibition of the caspase 3- but not the ICE family of 
cell death proteases blocked apoptosis in SCC9 cells 
independently of expression of the anti-apoptotic protein bcl2. We 
concluded that Fas differentially mediates apoptosis in SCC lines by 
activation of caspase 3 family members but independent of bcl2 
expression. 
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AB Since the CTL secreted granule protease granzyme B can 

activate multiple target caspases, it has been proposed that this 
pathway is responsible for CTL-induced cytolysis of Fas-negative 
targets. However, target lysis via the granule exocytosis pathway is 
completely resistant to caspase inhibitors. To test the 
possibility that granzymes trigger a postcaspase cytoplasmic 
apoptotic pathway leading to lysis, we have examined the caspase 
dependence of several cytoplasmic changes associated with apoptotic 
death. Rapid prelytic phosphatidylserine externalization was induced 
in Jurkat target cells by both the Fas ligand ( 
FasL) /Fas and the granule exocytosis effector pathways. This 
was specifically blocked by peptide ketone caspase inhibitors when 
induced by the former, but not by the latter, pathway. A rapid 
prelytic loss of target mitochondrial psi was also induced by both 
CTL effector pathways, and this was also specifically blocked by 
caspase inhibitors when induced by the FasL/ Fas , but not • 
by the granule exocytosis, pathway. Similarly, target membrane 
blebbing induced by CTL via the FasL/ Fas , but not via the 
granule exocytosis, effector pathway was specifically blocked by 
caspase inhibitors. In contrast to the above nonnuclear damage, 
CTL-induced target staining by the lipid probe FM1-43 reflecting 
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plasma membrane endocytosis was blocked by caspase inhibitors. Thus, 
when caspase activation is blocked, the granule exocytosis pathway 
triggers several parameters of target apoptotic damage in addition 
to lysis, suggesting that granzymes directly trigger a postcaspase 
cytoplasmic apoptotic death pathway. 
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Current models for Fas (CD95) -mediated apoptosis suggest that 
FLICE/caspase-8 is recruited and activated, which results in cell 
death. However, the role of additional molecules in Fas signaling 
and FLICE activation is not clear. A chimeric Fas/FLICE (F/F) 
receptor, containing the extracellular/transmembrane portion of Fas 
and the caspase region of FLICE, mediated anti-Fas apoptosis. FLICE 
protease subunits were generated from the F/F precursor. 
Killing induced by Fas, but not F/F, was blocked by a dominant 
negative FADD. Apoptosis triggered through Fas and F/F was inhibited 
by coexpression of CrmA and p35, but not Bcl-xL. F/F bypassed Fas 
resistance in COS-7 cells and blocking by the death effector 
domain (DED) -containing viral protein MC159. These results show 
that: 1) F/F induces cell death, indicating that FLICE activation is 
sufficient for apoptosis and does not require additional Fas- or 
FADD-binding proteins; and 2) F/F bypasses proximal defects in Fas 
signaling that prevent FLICE recruitment or activation. 
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BACKGROUND: Fas (APO-1/CD95) is a member of the tumor necrosis 
factor receptor (TNF-R) family and induces apoptosis when 
crosslinked with either Fas ligand or agonistic 
antibody (Fas antibody) . The Fas-Fas ligand 

system has an important role in the immune system where it is 
involved in the downregulation of immune responses and the deletion 
of peripheral autoreactive T lymphocytes . The intracellular domain 
of Fas interacts with several proteins including FADD (MORT-1) , 
DAXX, RIP, FAF-1, FAP-1 and Sentrin. The adaptor protein FADD can, 
in turn, interact with the cysteine protease caspase-8 
(FLICE/MACH/Mch5) . RESULTS: In a genetic screen for essential 
components of the Fas -mediated apoptotic cascade, we isolated a 
Jurkat T lymphocyte cell line deficient in caspase-8 that was 
completely resistant to Fas-induced apoptosis. 

Complementation of this cell line with wild-type caspase-8 restored 
Fas-mediated apoptosis. Fas activation of multiple caspases and of 
the stress kinase p38 and c-Jun NH2-terminal kinase (JNK) was 
completely blocked in the caspase-8-def icient cell line^ 
Furthermore, the cell line was severely deficient in cell death 
induced by TNF-alpha and was partially deficient in cell death 
induced by ultraviolet irradiation, adriamycin and etoposide. 
CONCLUSIONS: This study provides the first genetic evidence that 
caspase-8 occupies an essential and apical position in the Fas 
signaling pathway and suggests that caspase-8 may participate 
broadly in multiple apoptotic pathways. 
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AB TRAIL (APO-2 ligand) and CD95L (CD95/APO-l/Fas 

ligand) share the highest homology among the TNF family 
members and the ability to induce apoptosis. These similarities 
raise the issue of a potential functional redundancy between the two 
ligands. We have previously shown that CD95L-resistant 
cells may be sensitive to TRAIL, even though apoptosis induced by 
both ligands is blocked by caspase inhibitors. Here we investigated 
TRAIL protein expression in cells of T and B origin and compared its 
regulation of expression with that of CD95L. A rabbit antibody (Ab) 
to a peptide sequence in the extracellular region of TRAIL 
identified recombinant TRAIL (rTRAIL) produced by Sf9 cells as a 
protein of approximately 32-33 kDa and soluble rTRAIL as a 19-20-kDa 
protein. In human and mouse cells, the Ab identified a 33-34-kDa and 
an additional 19-20-kDa protein only in human cells. Both 
transformed cells of the T and B lymphocyte lineage were found to 
react with the ant i -TRAIL Ab by immunoblot analysis and surface 
staining. The majority of the cells analyzed co-expressed TRAIL and 
CD95L. Two cell lines showed a mirror-pattern, one being TRAILhigh 
CD95Llow and the other TRAILlow CD95Lhigh, thus suggesting the 
existence of a cell type-specific regulation of expression of the 
two ligands. Differently from CD95L, surface TRAIL was not 
up-regulated by any of the metalloprotease inhibitors tested, 
independently of the cell type analyzed. Conversely, reactivity with 
the ant i -TRAIL but not with the anti-CD95L Ab was enhanced by 
cysteine protease inhibitors. An in vitro cleavage assay 
showed that generation of soluble rTRAIL was dependent on the 
functional activity of cysteine proteases, as it was 
blocked by leupeptin and E64 but not by the metalloprotease 
inhibitor 1, 10-phenanthroline . Thus, even though TRAIL and CD95L 
share structural and functional properties, they have unique 
properties as they differ in their regulatory pathways, i.e. 
cell-type-dependent expression and sensitivity to protease 
inhibitors . 
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Mice exposed to 100% 02 die after 3 or 4 d with diffuse alveolar 
damage and alveolar edema. Extensive cell death is evident by 
electron microscopy in the alveolar septa, affecting both 
endothelial and epithelial cells. The damaged cells show features of 
both apoptosis (condensation and margination of chromatin) and 
necrosis (disruption of the plasma membrane) . The electrophoretic 
pattern of lung DNA indicates both internucleosomal fragmentation, 
characteristic of apoptosis, and overall degradation, characteristic 
of necrosis. Hyperoxia induces a marked increase in RNA or protein 
levels of p53, bax, bcl-x, and Fas, which are known to be expressed 
in certain types of apoptosis. However, we did not detect an 
increased activity of proteases belonging to the apoptosis 
"executioner" machinery, such as CPP32 (caspase 3) , ICE (caspase 1) , 
or cathepsin D. Furthermore, administration of an ICE- like 
protease inhibitor did not significantly enhance the 
resistance to oxygen. Additionally, neither p53 -deficient 
mice nor lpr mice (Fas null) manifested an increased 
resistance to hyperoxia- induced lung damage. These results 
show that both necrosis and apoptosis contribute to cell death 
during hyperoxia. Multiple apoptotic pathways seem to be involved in 
this, and an antiapoptotic strategy does not attenuate alveolar 
damage . 
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AB Studies of the biochemical mechanisms evoked by conventional 

treatments for neoplastic diseases point to apoptosis as a key 
process for elimination of unwanted cells. Although the pathways 
through which chemotherapeutics promote cell death remain largely 
unknown, caspase proteases play a central role in the 
induction of apoptosis in response to a variety of stimuli including 
tumor necrosis factor, fas ligand, and growth 

factor deprivation. In this article, we demonstrate the induction of 

caspase protease activity in MCF7 human breast carcinoma 

cells exposed to the topoisomerase inhibitor, etoposide. Caspase 

protease activity was assessed by incubating cell lysates 

with the known caspase substrates, acetyl-L-aspartic-L-glutamic-L- 

valyl-L-aspartic acid 4-methyl-7-aminocoumarin or 

acetyl -L-tyrosyl-L-valyl-L-aspartic acid 4-methyl-7-aminocoumarin. 
We observed maximal cleavage of acetyl-L-aspartic-L-glutamic-L-valyl- 
L-aspartic acid 4-methyl-7-aminocoumarin within 6 hr following 
etoposide addition, a time that precedes cell death. In contrast, 
acetyl -L-tyrosyl-L-valyl-L-aspartic acid 4-methyl-7-aminocoumarin 
was resistant to cleavage activity. This substrate 
cleavage specificity implies that a caspase-3-like protease 
is activated in response to DNA damage. Consistent with the lysate 
protease activity, an intracellular marker of caspase 
activation, poly-ADP ribose polymerase (PARP) , was cleaved in a 
concentration- and time -dependent manner after etopos ide- treatment . 
PARP cleavage followed caspase activation and reached maximum 
cleavage between 12 and 16 hr. Incubation of the cells with the 
peptidic caspase inhibitor z-valine-alanine-asparagine-CH2F 
prevented caspase activation, inhibited PARP cleavage, and inhibited 
cell death. Thus, etoposide killing of MCF7 cells requires a 
caspase-3-like protease. 
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Members of the tumor necrosis factor (TNF) family such as CD95 
(APO-l/Pas) ligand (L) trigger apoptosis in 

lymphoid cells. Recently, a new member of apoptosis -inducing 
ligands, TRAIL (TNF-related-apoptosis-inducing-ligand) /Apo-2 ligand, 
was identified that might act in a similar way. We compared TRAIL 
and CD95L-induced apoptosis in human lymphoid cells. Expression of 
TRAIL was found in CD4+ and CD 8 T cells following activation, 
suggesting that TRAIL participates in T cell -mediated induction of 
apoptosis. Similar to CD95L, TRAIL-induced apoptosis in target cells 
is mediated by activation of caspases (ICE/Ced-3 proteases 
) . However, different human lymphoid cell lines and peripheral T 
cells differ in sensitivity towards induction of apoptosis by TRAIL 
and CD95L. In addition, T cells are highly sensitive towards 
CD95L-induced apoptosis after prolonged activation in vitro, but 
remain completely resistant to TRAIL-induced apoptosis. In 
contrast, T cells from HIV- 1- infected patients previously shown to 
exhibit increased CD95 sensitivity are even more susceptible towards 
TRAIL-induced cell death. These data suggest that TRAIL might 
participate in CD95 -independent apoptosis of lymphoid cells and 
might be involved in deregulated apoptosis in diseases such as 
leukemias and HIV-1 infection. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB We have identified the CD95 system as a key mediator of 

chemotherapy- induced apoptosis in leukemia and neuroblastoma cells. 
Here, we report that sensitivity of various solid tumor cell lines 
for drug-induced cell death corresponds to activation of the CD95 
system, Upon drug treatment, strong induction of CD95 ligand 
(CD95-L) and caspase activity were found in chemosensitive tumor 
cells (Hodgkin, Ewing f s sarcoma, colon carcinoma and small cell lung 
carcinoma) but not in tumor cells which responded poorly to drug 
treatment (breast carcinoma and renal cell carcinoma) . Blockade of 
CD95 using F(ab ! ) (2) anti-CD95 antibody fragments markedly reduced 
drug- induced apoptosis, suggesting that drug- triggered apoptosis 
depended on CD95-L/receptor interaction. Moreover, drug treatment 
induced CD95 expression, thereby increasing sensitivity for 
CD95-induced apoptosis, Drug-induced apoptosis critically depended 
on activation of caspases (ICE/Ced-3-like proteases) since 
the broad- spectrum inhibitor of caspases zVAD-fmk strongly reduced 
drug-mediated apoptosis, The prototype substrate of caspases, 
poly (ADP-ribose) polymerase, was cleaved upon drug treatment, 
suggesting that CD95-L triggered autocrine/paracrine death via 
activation of caspases, Our data suggest that chemosensitivity of 
solid tumor cells depends on intact apoptosis pathways involving 
activation of the CD95 system and processing of caspases. Our 
findings may have important implications for new treatment 
approaches to increase sensitivity and to overcome 
resistance of solid tumors. (C) 1998 Wiley-Liss, Inc. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Betulinic acid CBA) , a melanoma -specific cytotoxic agent, induced 

apoptosis in neuroectodermal tumors, such as neuroblastoma, 
medulloblastoma, and Ewing's sarcoma, representing the most common 
solid tumors of childhood. BA triggered an apoptosis pathway 
different from the one previously identified for standard 
chemotherapeutic drugs. BA- induced apoptosis was independent of 
CD95-ligand/receptor interaction and accumulation of wild- type p53 
protein, but it critically depended on activation of caspases 
(interleukin 1 beta-converting enzyme/Ced-3-like proteases 
) , FLICE/MACH (caspase- 8) , considered to be an upstream 
protease in the caspase cascade, and the downstream caspase 
CPP32/YAMA/Apopain (caspase-3) were activated, resulting in cleavage 
of the prototype substrate of caspases PARP. The broad- spectrum 
peptide inhibitor benzyloxycarbonyl -Val -Ala-Asp- fluoromethylketone, 
which blocked cleavage of FLICE and PARP, also completely abrogated 
BA-triggered apoptosis. Cleavage of caspases was preceded by 
disturbance of mitochondrial membrane potential and by generation of 
reactive oxygen species. Overexpression of Bcl-2 and Bcl-x(L) 
conferred resistance to BA at the level of mitochondrial 
dysfunction, protease activation, and nuclear 

fragmentation. This suggested that mitochondrial alterations were 
involved in BA- induced activation of caspases. Furthermore, pax and 
Bcl-x(s), two death-promoting proteins of the Bcl-2 family, were 
up-regulated following BA treatment. Most importantly, neuroblastoma 
cells resistant to CD95- and doxorubicin-mediated 
apoptosis were sensitive to treatment with BA, suggesting that BA 
may bypass some forms of drug resistance. Because BA 
exhibited significant antitumor activity on patients' derived 
neuroblastoma cells ex vivo, BA may be a promising new agent for the 
treatment of neuroectodermal tumors in vivo. 
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AB Anticancer agents have been shown to trigger apoptosis in 

chemosensitive tumors such as neuroblastomas. We previously 
identified activation of the CD95 system as one of the key 
mechanisms for doxorubicin- induced apoptosis in leukemic T cells. 
Here, we report that therapeutic concentrations of doxorubicin, 
cisplatinum, and VP- 16 led to induction of CD95 receptor and CD95 
ligand (CD95-L) that mediated cell death in chemosensitive 
neuroblastoma cells. Using F(ab')2 anti-CD95 antibody fragments to 
interfere with CD95-L-receptor interaction markedly reduced 
apoptosis induced by those drugs in vitro. Cyclosporin A inhibited 
induction of CD95 mRNA and CD95-L mRNA and blocked drug-mediated 
apoptosis. Drug-induced apoptosis involved activation of caspases 
(interleukin lbeta-converting enzyme/Ced-3-like proteases) 
and processing of the prototype caspase substrate PARP and was 
completely blocked by benzyloxycarbonyl-Val-Ala-Asp-f luoromethyl 
ketone, a peptide inhibitor of caspases. In addition, neuroblastoma 
cells that were resistant to CD95 -triggered apoptosis also 
displayed cross-resistance to chemotherapeutic agents. 
These data provide new clues for understanding the molecular 
requirements for drug-induced apoptosis in chemosensitive 
neuroblastoma cells by demonstrating that cell death was mediated 
via the CD95-L-receptor system and may open new avenues for 
targeting drug resistance of neuroblastoma. 
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Since TCR-mediated stimulation induces T cells to become sensitive 
to Fas-mediated activation- induced cell death (Fas-AICD) , we 
examined whether anergized and CD28-costimulated T cell clones were 
equally sensitive to Fas-AICD. Here, we show that TCR signal in the 
presence or absence of CD2 8 costimulation induced equivalent 
expression of Fas and Fas ligand. Although 
anergized cells expressed Fas and Fas ligand, 
they were resistant to Fas-AICD. Induction of anergy 
resulted in up-regulation and persistent expression of moderate 
amounts of bcl-xL and bax and absence of induction of bad. In 
contrast, CD28-costimulated cells that also expressed Fas and 
Fas ligand were initially resistant to 

Fas-AICD but became susceptible after 72 h of culture. Although 
Fas-mediated apoptosis was the major mechanism of AICD, the 
IL-lbeta-converting enzyme-like protease inhibitor 
zVAD-FMK totally abrogated DNA fragmentation but not cell death, 
suggesting that additional Fas -independent apoptotic mechanisms were 
also operative. Resistance to apoptotic cell death was 
temporally associated with a dramatic increase of bcl-xL and the 
presence of bcl-xL:bax heterodimers . Subsequent sensitivity to AICD 
was associated with down-regulation of bcl-xL, induction of bad, and 
the displacement of bax from bcl-xL:bax heterodimers. Although 
induced following CD28 costimulation, bcl-2 did not protect against 
AICD. Therefore, besides its role in promotion of viability, 
prevention of anergy, and clonal expansion, CD28 costimulation also 
has a central role in the induction of subsequent AICD by 
up-regulating apoptotic mediators. 
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Cross -resistance of CD95- and drug-induced 
apoptosis as a consequence of deficient activation of 
caspases (ICE/Ced-3 proteases) . 

Los M; Herr I; Friesen C; Fulda S; Schulze-Osthof f K; 
Debatin K M 

Hematology/Oncology, University Children's Hospital, 
Ulm, Germany. 
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The cytotoxic effect of anticancer drugs has been shown to involve 
induction of apoptosis. We report here that tumor cells 
resistant to CD95 (APO-l/Fas) -mediated apoptosis were 
cross-resistant to apoptosis -induced by anticancer drugs. 
Apoptosis induced in tumor cells by cytarabine, doxorubicin, and 
methotrexate required the activation of ICE/Ced-3 proteases 
(caspases), similarly to the CD95 system. After drug treatment, a 
strong increase of caspase activity was found that preceded cell 
death. Drug-induced activation of caspases was also found in ex 
vivo-derived T-cell leukemia cells. Resistance to cell 
death was conferred by a peptide caspase inhibitor and CrmA, a 
poxvirus -derived serpin. The peptide inhibitor was effective even if 
added several hours after drug treatment, indicating a direct 
involvement of caspases in the execution and not in the trigger 
phase of drug action. Drug-induced apoptosis was also strongly 
inhibited by antisense approaches targeting caspase-1 and -3, 
indicating that several members of this protease family 
were involved. CD95 -resistant cell lines that failed to 
activate caspases upon CD95 triggering were cross -resistant 
to drug-mediated apoptosis. Our data strongly support the concept 
that sensitivity for drug-induced cell death depends on intact 
apoptosis pathways leading to activation of caspases. The 
identification of defects in caspase activation may provide 
molecular targets to overcome drug resistance in tumor 
cells . 
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AB In many cell types, the p53 tumor suppressor protein is required for 
the induction of apoptosis by DNA-damaging chemotherapy or 
radiation. Therefore, identification of the molecular determinants 
of p53 -dependent cell death may aid in the design of effective 
therapies of p53 -deficient cancers. We investigated whether 
p53 -dependent apoptosis requires activation of CPP32beta (caspase 
3) , a cysteine protease that has been found to mediate 
apoptosis in response to ligation of the Fas molecule or to granzyme 
B, a component of CTL lytic granules. Irradiation- induced apoptosis 
was associated with p53 -dependent activation of CPP32beta-related 
proteolysis, and normal thymocytes were protected from irradiation 
by Acetyl -Asp-Glu-Val-Asp-CHO (Ac-DEVD-CHO) , a specific inhibitor of 
CPP32beta. We next examined whether the Fas system is required for 
p53 -dependent apoptosis and whether stimuli that induce activation 
of CPP32beta induce apoptosis in p53 -deficient cells. Thymocytes or 
activated T cells from Fas-deficient mice were resistant 
to apoptosis induced by ligation of Fas or CD3, respectively, but 
remained normally susceptible to irradiation. Thymocytes from 
p53 -deficient mice, although resistant to DNA damage, 
remained sensitive to CPP32beta-mediated apoptosis induced by 
ligation of Fas or CD3, or by exposure to cytotoxic T cells. These 
results demonstrate that DNA damage -induced apoptosis of T cells 
requires p53 -mediated activation of CPP32beta by a mechanism 
independent of Fas/FasL interactions and suggest that 
immunological or molecular methods of activating CPP32beta may be 
effective at inducing apoptosis in p53 -deficient cancers that are 
resistant to conventional chemotherapy or irradiation. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The Tax protein of Human T-cell leukemia virus type 1 (HTLV-1) is 

important for the T-cell immortalizing properties of this virus in 
vitro and is considered to be responsible for the early stages of 
leukemogenesis in infected hosts, Tax can upregulate expression of 
TNF-alpha and TNF-beta, as well as potentiate apoptosis in activated 
T-cells and in serum starved murine fibroblasts. To examine the role 
of CD95 (APO-l/Fas) and ICE-proteases in Tax-mediated 
active T-cell death, Jurkat T cells expressing (APO(S)) or lacking 
(APO(R)) cell surface expression of CD95 (APO-l/Fas) were 
genetically modified to express hormone- inducible HTLV-1 Tax 
constructs, Hormone- inducible action of Tax alone was sufficient to 
promote programmed cell death in CD95 -expressing Jurkat T-cell 
clones, In contrast, clones lacking CD95 surface expression were 
resistant to the antiproliferative action of Tax, Both APOS 
and APOR clones exhibited Tax-dependent upregulation of CD95 ligand 
and TNF-alpha. Blocking experiments suggested that while the 
apoptotic action of Tax critically required ICE-protease 
function it was largely independent of cell surface interaction of 
CD95 Ligand or TNF-alpha with their corresponding receptors, These 
observations strongly implicate ICE-proteases in 

Tax-induced T-cell death, and suggest a possible involvement of CD95 
in this process. 
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AB The Fas/Fas ligand (FasL) pathway is 

widely involved in apoptotic cell death in lymphoid and nonlymphoid 
cells. It has recently been postulated that many chemotherapeutic 
agents also induce cell death by activating the Fas/FasL 
pathway. In the present study we compared apoptotic pathways induced 
by ant i -Fas or chemotherapeutic agents in the Jurkat human T-cell 
leukemia line. Immunoblotting showed that treatment of wild-type 
Jurkat cells with anti-Fas or the topoisomerase II-directed agent 
etoposide resulted in proteolytic cleavage of precursors for the 
cysteine -dependent aspartate-directed proteases caspase-3 
and caspase-7 and degradation of the caspase substrates 
poly (ADP-ribose) polymerase (PARP) and lamin Bl. Likewise, affinity 
labeling with N- (N (alpha) -benzyloxycarbonylglutamyl-N(epsilon) - 
biotinyllysyl+ ++)aspartic acid [ (2 , 6 -dimethyl -benzoyl) oxy] methyl 
ketone [Z-EK(bio) D-amok] labeled the same five active caspase 
species after each treatment, suggesting that the same downstream 
apoptotic pathways have been activated by anti-Fas and etoposide. 
Treatment with ZB4 , an antibody that inhibits Fas -mediated cell 
death, failed to block etoposide -induced apoptosis, raising the 
possibility that etoposide does not initiate apoptosis through Fas/ 
FasL interactions. To further explore the relationship 
between Fas- and chemotherapy- induced apoptosis, Fas- 
resistant Jurkat cells were treated with various 
chemotherapeutic agents. Multiple independently derived Fas- 
resistant Jurkat lines underwent apoptosis that was 
indistinguishable from that of the Fas-sensitive parental cells 
after treatment with etoposide, doxorubicin, topotecan, cisplatin, 
methotrexate, staurosporine, or gamma- irradiation. These results 
indicate that antineoplastic treatments induce apoptosis through a 
Fas -independent pathway even though Fas- and chemotherapy- induced 
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Resistance to apoptosis induced by 
TNF-alpha, but not fas ligand, in 

human leukaemic cells is conferred by a protein which 

acts upstream of ICE/ICE-like protease 

activation. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Molecular genetic investigations show that in addition to BCL-2 
genes mapped in humans on chromosome 18 there are other genes 
responsible for enhancement or inhibition or apoptosis (BAX, BAK, 
BAD, P-53, C-MYC, APO-l/FAS and C-FES, respectively). Growth 
factors, extracellular matrix, CD-40-ligand, neutral amino acids, 
zink, estrogens, androgens belong to basic physiological inhibitors 
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of apoptosis. Growth factors are the most potent antiapoptotic 
stimuli for normal hemopoiesis. Cytokines SF, TPO, EPO, GM-CSF, 
G-CSF, M-CSF, IL-2, IL-3, IL-4, IL-10, alpha-IFN prevent apoptosis 
while such cytokines as IL-I, IL-4, IL-10, gamma-IFN, TFG and TNF 
induce apoptosis. Antitumor drugs are apoptosis inducers, i.e. they 
cause death of tumor cells. The pattern of apoptosis in this case is 
similar to that used by physiological apoptosis inducers: 
stimulation of P-53 gene, modulation of BCL-2 genes, inclusion of 
FAS-receptor, activation of effector proteases and 

endonucleases, blocking of receptors of antiapoptotic growth factors 
and stimulation of proapoptotic growth factors . Common reason of 
resistance of tumor cells to drugs is mutation or deficiency 
of gene P-53 or overexpression of gene BCL-2 making cells 
unresponsible to all the proapoptotic stimuli. The study of 
apoptosis mechanisms and methods of their regulation enables new 
interpretation of hemopoiesis, oncogenesis events, open perspectives 
for advancements in tumor treatment. 
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AB The influence of graf t-vs . -host (GVH) reaction on the host 

hematopoietic cells clin. manifests itself both as adverse reactions 
in transfusion-assocd. GVH disease (GVHD) and as a 
therapeutic graf t-vs . -leukemia (GVL) effect in either donor 
lymphocytes transfusion (DLT) or allogeneic bone marrow (BM) 
transplantation. We examd. the effect of GVH reaction on the host 
hematopoiesis in the murine parent-into-Fl (PI .fwdarw. Fl) model of 
GVHD. The systemic transfer of 5. times. 107 of C57BL/6 (B6) 
splenocytes into (B6xDBA/2)Fl mice (BDF1) , which results in acute 
GVHD, reduced the peripheral blood cell counts, the no. of BM cells, 
and colony- forming unit -granulocyte macrophage (CFU-GM) , whereas the 
injection of 108 of DBA/2 cells into BDF1, which results in chronic 
GVHD, did not affect hematopoiesis 2 wk after the transfer. To 
clarify the mechanism of such myelosuppression, we examd. the Fas 
expression in both hematopoietic progenitor cells as well as whole 
BM cells. The Fas expressions in each fraction significantly 
increased in BDF1 mice 2 wk after the induction of acute GVHD, 
whereas no such effects were obsd. in the BDF1 mice with chronic 
GVHD. Furthermore, when such BM cells were incubated with anti-Fas 
antibody (Jo2) , which induces apoptosis through Fas, the fraction of 
apoptotic cells increased and the no. of CFU-GM decreased 
significantly. The in vivo administration of neutralizing 
anti-PasL antibody into BDF1 mice receiving with B6 spleen 
cells thus protected the host mice from BM failure. These results 
indicate that the functional expression of Fas on hematopoietic 
cells plays an essential role in the myelosuppressive effect of 
GVHD. 
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AB Methods for treating a patient with a condition 
characterized by a deficiency of Fas ligand 
activity comprise administering an agent that increases 
the Fas ligand activity in the patient. The 

agent is e.g. an anti-Fas antibody, e.g. a bispecific antibody 
having a Fas antigen domain and a cell-surface marker-specific 
domain. Also disclosed is a method for treating a viral infection 
by administering an agent that increases apoptosis of Fas+ cells. 
Results are presented which demonstrate that peripheral blood 
mononuclear cells (PBMC) from HIV-infected patients were depressed 
in their capacity to mediate Fas ligand activity, as compared to 
PBMC from healthy volunteers. Anti-Fas IgM was shown to inhibit HIV 
prodn. Inhibition of Fas ligand activity by herpes simplex virus 
type 2 is also described. 
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NOVELTY - An anti-Fas ligand antibody remedy for preventing or 
treating inflammatory intestinal disease, ischemic 
colitis and idiopathic inflammatory intestinal disease 
induced by infection, chemicals and radiation, is new. 

ACTIVITY - Apoptosis- inhibitor; anti-inf lammatory; 
anti - inflammation . 

MECHANISM OF ACTION - Apoptosis inhibition; Fas-Fas ligand 
biological effect. 

USE - The agent can be used to treat or prevent 1 or 
more of inflammatory intestinal disease, ischemic colitis 
or Crohn's disease and ulcerative colitis and idiopathic 
inflammatory intestinal disease induced by infection, chemicals and 
radiation (claimed) , with apoptosis inhibition, particularly due to 
Fas-involved apoptosis. The therapeutic efficacy during 
the active period of the disease improves recovery from 
mucosal lesions, healing of the gastrointestinal tract, or/and 
relieving diarrhea. 

DESCRIPTION OF DRAWING (S) - The diagram shows the effect of 
anti -mouse Fas ligand antibody on improving disease state in 
inflammatory colitis model: 

white column = control group; 

black columns = anti-mouse Fas ligand 
antibody administration groups. 
Dwg.1/2 
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A method is claimed for inhibiting a proinflammatory response in a 
suitable cell mixture comprising administering to the mixture an 
agent which suppresses a FasL proinflammatory response. 
Also claimed are: 

(1) a method of inhibiting a FasL-mediated proinflammatory 
response in a subject comprising administering an immunosuppressive 
agent that specifically inhibits the proinflammatory effect of FasL; 

(2) a method for identifying agents which modulate FasL 
stimulation of a proinflammatory response, comprising: (a) 
contacting a target cell mixture and a control cell mixture with 
FasL and an immunosuppressive agent; (b) contacting the target cell 
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mixture with a candidate therapeutic agent; (c) assaying the target 
cell mixture for localised proinflammatory response; and (d) 
comparing the target cell mixture to the control cell mixture to 
determine if the agent modulates localised FasL stimulation of the 
proinflammatory response; 

(3) a method for identifying agents which modulate FasL 
stimulation of a proinflammatory response, comprising: (a) 
contacting a target cell mixture and a control cell mixture with 
FasL; (b) contacting the target cell mixture with a candidate 
therapeutic agent and the control cell mixture with an 
immunosuppresive agent; (c) assaying the target cell mixture for 
localised proinflammatory response; and (d) comparing the target 
cell mixture to the control cell mixture to determine if the agent 
modulates localised FasL stimulation of the proinflammatory 
response; 

(4) a method for identifying agents which modulate FasL 
stimulation of a proinflammatory response, comprising: (a) 
contacting a target cell mixture and a control cell mixture with an 
immunosuppressive agent; (b) contacting the target cell mixture with 
a candidate therapeutic agent and the control cell mixture with 
FasL; (c) assaying the target cell mixture for localised 
proinflammatory response; and (d) comparing the target cell mixture 
to the control cell mixture to determine if the agent modulates 
FasL-mediated stimulation of the proinflammatory response; 

(5) a method for inhibiting the FasL-mediated 
proinflammatory response by administering an agent which 
stimulates the production of transforming growth factor (TGF) - beta 
1-5. 

USE - The method can be used for treating 
diseases associated with an undesired FasL-mediated 
proinflammatory response, e.g. graft versus host disease, or an 
autoimmune disease such as systemic lupus erythematosus, rheumatoid 
arthritis and psoriasis. 
Dwg. 0/8 
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DOCUMENT TYPE: Article 
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SUMMARY LANGUAGE: English 

AB Fas ligand (FasL) is a cytokine, produced by activated T cells and 
NK cells, that triggers apoptosis of Fas -positive target cells 
including human glioma cells. As shown here, in vitro infection of 
rat F98 and human LN18 glioma cell lines with recombinant adenovirus 
(rAd) expressing FasL cDNA under control of the cytomegalovirus 
promoter (rAd-CMV-FasL) induced striking cytotoxicity in 
Fas-positive glioma cell lines but not in the Fas-negative F98 
glioma subline F98/ZH. The extent of FasL-mediated cytotoxic effects 
outranged the expectations based on expression of beta-galactosidase 
(beta-Gal) by F98 cells infected with a control virus expressing the 
lacZ gene (rAd-CMV-lacZ) . The detection of FasL bioactivity in 
supernatants of infected cells provides evidence of a bystander 
mechanism involving the cytotoxic action of FasL on uninfected 
cells. In F98 tumor-bearing rats, infection with rAd-CMV-FasL 
increased the mean survival time by 50% compared with infection with 
rAd-CMV-lacZ or untreatedcontrols . These data suggest that viral 
vector transduction of the FasL gene could be part of a successful 
glioma gene therapy. 
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The following are claimed: (A) a method for treating a 
condition characterised by excessive proliferation of smooth 
muscle cells (SMCs) in a subject otherwise free of symptoms calling 
for Fas ligand molecule treatment, by 
administering a Fas ligand molecule to a 

subject to inhibit excessive SMC proliferation; (B) a method for 
treating a subject who has sustained a vascular injury, comprising 
administering a Fas ligand molecule to a 

subject to inhibit vascular SMC proliferation, where the subject is 
otherwise free of symptoms calling for Fas ligand molecule 
treatment; (C) a method for inhibiting vascular remodelling in a 
subject otherwise free of symptoms calling for Fas 
ligand treatment, comprising administering a 
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Fas ligand molecule to a subject to inhibit 

vascular remodelling, where the subject is otherwise free of 
symptoms call for treatment with a Fas ligand molecule; (D) an 
isolated nucleic acid molecule (NAM) : (a) which hybridises under 
stringent conditions to a molecule consisting of the nucleic acids 
sequence shown and which codes for a membrane-associated Fas ligand 
polypeptide; (b) nucleic acid molecules that differ from the NAMs as 
in (a) in codon sequence due to the degeneracy of the genetic code, 
and (c) complements of (a) and (b) ; (E) a vector comprising an 
isolated NAM as in (D) , operably linked to a promoter; (F) a host 
cell transformed or transfected with an expression vector comprising 
an isolated NAM as in (D) , operably linked to a promoter; (G) an 
isolated polypeptide coded for by an isolated NAM as in (D) ; (H) an 
isolated NAM: (a) which hybridises under stringent conditions to a 
molecule consisting of the nucleic acid sequence comprising 1790 bp 
(given in the specification) , and which codes for an intact Fas 
ligand polypeptide or a membrane-associated Fas ligand polypeptide 
which cannot be cleaved in vivo to provide a soluble Fas ligand 
polypeptide; (b) NAMs that differ from the NAMs as in (a) in codon 
sequence due to the degeneracy of the genetic code; and (c) 
complements of (a) and (b) ; (I) a vector comprising an isolated NAM 
as in (H) , operably linked to a promoter; (J) a host cell 
transformed or transfected with an expression vector comprising an 
isolated NAM as in (H) , operably linked to a promoter, and (K) an 
isolated polypeptide coded for by an isolated NAM as in (H) . 

USE - The Fas ligand molecules can induce apoptosis in SMCs . 
They can be used for treating or preventing e.g. arteriosclerosis, 
including atherosclerosis and post interventional restenosis or 
other vessel wall injury- induced excessive vascular remodelling and 
cardio-vascular remodelling, vein graft occlusion, ischemic heart 
disease or pulmonary hypertension. 
Dwg. 0/0 
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AB The influence of graft -versus -host (GVH) reaction on the host 

hematopoietic cells clinically manifests itself both as adverse 
reactions in transfusion-associated GVH disease (GVHD) and 
as a therapeutic graft -versus -leukemia (GVL) effect in 
either donor lymphocytes transfusion (DLT) or allogeneic bone marrow 
(BM) transplantation. We examined the effect of GVH reaction on the 
host hematopoiesis in the murine parent-into-Fl (PI --> Fl) model of 
GVHD. The systemic transfer of 5 x 10(7) of C57BL/6 (B6) splenocytes 
into (B6xDBA/2)Fl mice (BDF1) , which results in acute GVHD, reduced 
the peripheral blood cell counts, the number of BM cells, and 
colony- forming unit -granulocyte macrophage (CFU-GM) , whereas the 
injection of 10(8) of DBA/2 cells into BDF1 , which results in 
chronic GVHD, did not affect hematopoiesis 2 weeks after the 
transfer. To clarify the mechanism of such myelosuppression, we 
examined the Fas expression in both hematopoietic progenitor cells 
as well as whole BM cells. The Fas expressions in each fraction 
significantly increased in BDF1 mice 2 weeks after the induction of 
acute GVHD, whereas no such effects were observed in the BDF1 mice 
with chronic GVHD. Furthermore, when such BM cells were incubated 
with anti-Fas antibody (Jo2) , which induces apoptosis through Fas, 
the fraction of apoptotic cells increased and the number of CFU-GM 
decreased significantly. The in vivo administration of 
neutralizing anti-FasL antibody into BDF1 mice receiving 
with B6 spleen cells thus protected the host mice from BM failure. 
These results indicate that the functional expression of Fas on 
hematopoietic cells plays an essential role in the myelosuppressive 
effect of GVHD. 
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Method for treating patients with a deficiency of Pas 
ligand activity comprises the administration of an 
agent to increase Fas ligand activity. 
Also claimed are: 

(1) a method for treating viral infections comprising 
administering an agent which causes apoptosis of Fas+ cells; 

(2) a method for determining when to initiate Fas ligand 
replacement therapy in a patient by: 

(a) determining the Fas ligand activity in the patient, or 

(b) determining the presence or amount of Fas ligand in the 
patient, or 

(c) determining the presence or amount of Fas antigen in the 
patient, and 

(3) a method for monitoring the Fas replacement therapy in a 
patient comprising the processes (a) -(c) as in (2). 

USE - The method halts the Fas antigen mediated killing and is 
therefore useful in diseases such as HIV infection. The Fas ligand 
activity is increased and allows increased apoptosis to occur. It 
can also be used to treat Herpes Simplex virus type 2 infections 
(all claimed) , Human herpes virus 6, Epstein-Barr virus and 
cytomegalovirus. It is also used to bring about natural cell death. 

ADVANTAGE - The method increases levels of apoptosis of T-cells 
using Fas ligand or agonists of the Fas antigens slowing the 
progress of disease. This method minimises toxic effects 
and cells can be removed, treated and re -administered to a 
patient, where necessary. 
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